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HEAT  TRANSFER  TESTS  ON  A O.Ol.-SCALE 
ROCKWELL  CONFIGURATION  3 SPACE  SHUTTLE  ORBITER  AND 
TANK  (37-OT)  IN  THE  CALSPAN  48-INCH 
HYPERSONIC  SHOCK  TUNNEL  (0H12/IH21) 

- by 

M.  Kotch,  Rockwell  International  Space  Division 

ABSTRACT 

This  report  presents  model  information  and  data  from  wind  tunnel  tests 
conducted  on  O.Ol-scale  models  of  the  Rockwell  Space  .Shuttle  Orbiter  and 
External  Tank.  These  tests  were  conducted  in  the  Cal  span  48"  Hypersonic 
Shock  Tunnel  to  determine  heating  rates  on  ascent  arid- re-entry  configura- 
tions at  various  Reynolds  numbers,  Mach  numbers  and  arigl.es  of' attack. 
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INTRODUCTION 

A 0.01 -scale  orbi ter/external  tank  heat  transfer  model  (number  37-OT) 

was  tested  in  the  Calspan  48"  Hypersonic  Shock  Tunnel  from  October  29 

through  December  15,  1973.  The  NASA/Rockwell  designation-  for  this  test 

was  0H12/IH21,  and  the  Calspan  facility  test  number  was  173-100. 

The  purpose  of  this  test  was  to  determine  ascent  and  entry  heat  trans- 

■fer  rates  for  the' external  tank  and  the  Configuration  3 Orbiter  over  a 

range  of  Mach  numbers  from  6.95  to  19. 5 and  Reynolds  numbers/foot  from 
6 6 

0,0095  X 10  to  6.5  X 10  . Of  particular  interest  was  the  determination 
of  orbiter  wing  leading  edge  heating  during  entry,  with  both  laminar  and 
turbulent  boundary  layer  conditions. 

A total  of. 58  good  program  runs  was  made  out  of  73  attempts.  Fifteen 
runs. were  no  good  because  of  facility  malfunction  or  off  scale  heating  rate 
data.  This  test  is  also  documented  in  Reference  2 (a  Calspan  Technical 
Report) . 


7 


Plot 

Symbol 

B 


NOMENCLATURE 


Symbol 

b 

c 

s 

h 


H 


H 

L 

M 

OMS 

P 

P 

r 

q 

q 

RCS 


L 

MACH 

P 


QDOT 


r ■ HAW/HT 

Rg/ft  re/ft 

S 

T T 

t 

U 

X X 

Y Y 


Definition 

wing  span,  inches 

local  wing  chord,  inches 


Stanton  number 


778  qw 

p U (rll  - H ) 


heat-transfer  coefficient,  778  (32.17)  q/(rH  - H ), 
lbm/ft2  sec  ° ^ 

Enthalpy,  ft.  Ibs/slug 

fuselage  length,  inches 

Mach  number 

Orbital  Maneuvering  System 

Pressure,  psia 

Prandtl  number 

Dynamic  pressure,  psia 

heat  transfer  rate,  BTU/ft^  sec 

reaction  control  system 

recovery  factor 

Reynolds  number  per  unit  length,  


wing  span,  inches 
temperature,  °R 
time,  seconds 
velocity,  ft/ sec 
longitudinal  distance,  inches 
spanwise  distance,  inches 
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NOMENCLATURE  (Continued) 


Symbol 

Z 

a 

e 

Y 

P 

P 

<)> 

0 

o' 

1 

ms 


Plot 

Symbol 

Z 

ALPHA 

BETA 


PHI 


Definition 

vertical  distance,  inches 
angle  of  t. ttackj  degrees 
angle  of  sideslip,  degrees 
specific  heat  ratio 
absolute  viscosity,  slugs/ft-sec 
density,  slugs/ft^ 

Orbiter  and  external  tank  fuselage  angular 
coordinate,  deg.  measured  clockwise  looking 
forward,  0 degrees  at  bottom  centerline 

nozzle  supply  conditions 

stagnation  conditions  behind  a normal  shock 

initial  driven  gas  condition 

model  station 


4 

i 

ts 

w 


^aw 

Ht 


gas  conditions  behind  reflected  shock 
incident  shock  in  driven  gas 
test  section  initial  conditions 
initial  conditions  at  model  surface 
free  stream  or  test  section  conditions 
HAW’.  . adiabatic  wall  enthalpy 
HT ' free  stream  total  enthalpy 
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NOMENCLATURE  { Concl uded ) 


Symbol 

Plot  . 
Symbol 

Definition 

^ref 

HREF 

reference  heat-transfer  coefficient, 
value  obtained  at  stagnation  point  on  a 
one  foot  diameter  sphere 

H/HREF 

ratio  of  model  heat-transfer  coefficient  to 
heat-transfer  coefficient  of  reference  sphere 
for  = X.XXX 

HI/HU 

interference  to  undisturbed  heat  transfer 
coefficient  ratio 

X/C 

chordwise  location,  fraction  of  local  chord 

X/L 

longitudinal  location,  fraction  of  body  length 

2Y/B 

spanwise  location,  fraction  of  semi -span 

Z/BV 

spanwise  location  on  vertical  tail-,  fraction 
of  exposed  span 

RN/L 

Reynolds  number  per  unit  length 

RN/Ll, 

RN/L2, 

RN/L3 

designates  the  Reynolds  number  schedule 
defined  by  table  I 
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CONFIGURATIONS  INVESTIGATED 


Model  37-OT  is  a 0.01-scale  model  of  the  Space  Shuttle  configuration 
3 Orbiter  and  external  tank. constructed  of  17-4  PH  stainless  steel.  The  ’ 
orbiter  Is  a sting  mounted  full -span  model » with  OMS/RCS  pods.  The  ex- 
ternal tank  is  equipped  with  removable  protuberances  (lines  and  attachment 
struts)  and  was  mounted  on  a separate  sting  which  was  either  coupled  with 
the  orbiter  sting  or  mounted  separately  on  the  tunnel  support  fixture. 

The  figures  and  photographs  at  the  back  of  this  text  illustrate  orbiter 
and  external  tank  details.  Model  37-OT  was  designed  and  built  by  Grumman 
Aerospace  Corp.  with  instrumentation  built  and  Installed  by  Calspan 

I 

Corporation. 

Model  nomenclature  used  for  the  configuration  3 Orbiter  and  external- 

X 

tank  was  as  follows: 


Orbiter  body 
Canopy 
'Elevon 
Body  flap 
OMS  pod 
^ Rudder 
External  tank 

External  tank  without  protuberances 

Vertical  tail 

Wing 
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CONFIGURATIONS  INVESTIGATED  (Concluded) 


0 = Orbiter  = C^  Fg  Rg 
T = external  tank  = T^q 

T-NP  = external  tank  without  protuberances,  support  structure,  or 
lines  = T^g 


12 


MODEL  INSTRUMENTATION 


Model  instrumentation  for  37-OT  consisted  of  158  thin-film  heat 
transfer  gages.  Ninety-eight  (98)  of  these  gages  were  on  the  orbiter, 

9 

the  remaining  sixty  (60)  were  on  the  external  tank.  Orbiter  and  tank 
gage  locations  are  illustrated  in  figure  2 and  tabulated  in  Table  IV. 
Photographs  in  figure  3 may  clarify  questions  about  gauge  locations. 

The  thin-film  gages  consisted  of  a platinum  film  fused  to  a pyrex 
insulating  substrate  and' protected  from  the  free  stream  by  a thin  die- 
lectric coating  of  magnes-iuin  fluoride.  Transient  surface  temperature  is 
determined  by  measuring  the  instantaneous  gage  resistance  change  which 
varied  linearly  with  temperature.  An  excellent  description  of  thin-film 
gage  theory  and  operation  can  be  found  in  Reference  1. 

Tunnel  conditions  v/ere  determined  by  quick-response  pressure  trans- 
ducers and  a reference  stagnation  heat-transfer  gage. 

Data  acquisition  equipment,  provided  by  Calspan,  consisted  of  the 
Calspan  NAVCOR  48-channel  data  acquisition  system,  one  14-channel  high- 
speed FM  tape  recorder,  and  twenty- two  2-channel  recording  oscilloscopes. 
The  NAVCOR  system- provided  both  a temperature  and  heat-transfer  rate 
history  for  each -channel , while  the  oscilloscopes  recorded  only  heat- 
transfer  rate.  This  rate  was  derived  from  an  analog  network  which  con- 
verted the  gage  temperature  signal  to  a heat  transfer  rate  signal.  The 
tape  recorder'  was  used  only  as  a temporary  storage  of  temperature 
histories  and  was  input  into  the  NAVCOR  following  each  run  for  a record 
of  temperature  arid  heat  transfer  rate. 


ORIGINAL 

OF  POOR  OOA^i^' 
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MODEL  INSTRUMENTATION  (Concluded) 


Additional  instrumentation  consisted  of  a tunnel  Schlieren  photograph 
system,  which  provided  qualitative  flow  information  for  each  run.  Sample 
Schlieren  photographs  are  included  in  figure  3.  - 


14 


TEST  FACILITY  DESCRIPTION 


; ‘The  48-inch  Hypersonic  Shock  Tunnel  (HST)  employs  a constant-area 
shock  tube  with  an  8-inch  inner  diameter.  The  driver-tube  is  20  feet  long 
and  is  externally  heated  by  a resistance  heater  to  temperatures  of  1400°  R. 
The  driven  tube  is  50  feet  long.  The  driver  gas  is  generally  a mixture  of 
helium  and  nitrogen  with  a maximum  helium  purity  of  100%  while  the  driven 
gas  is  generally®air.  Steady-flow  test  times  of  duration  sufficient  to 
permit  accurate  measurement  of  the  various  parameters  of  interest  are 
achieved  with  the  tai lored- interface  technique. 

three  axisymmetric  no?zles  are  available  to  expand  the  test  gas  to 
high  velocities: 


Nozzle 

‘ ^ Type 

Exit  Diameter 
in  inches 

Test  Sectior 
Mach  Number 

A 

Contoured 

24 

5.5  to  8 

D 

Contoured 

CO 

'■  10  to  16 

E 

10-1/2°  Semi -angle  cone 

- 48 

9 to  20 

The  contoured  nozzles  provide  parallel  flow  with  no  pressure  gradients 
in  the  streanv.^ise  direction  for  several  feet.  This  is  very  important  since 
the  presence  of  a streamwise  pressure  gradient  can  have  a significant- 
effect  on  model  test  results.  The  nozzles  employ  replaceable  throat  in- 
serts of  different  diameters  so  that  with  the  particular  nozzle,  the  test 
Mach  number  can  be  varied.  Test  air  passes  downstream  of  the  test  section 
into  a receiver  tank  of  a size  sufficient  to  maintain  the  desired  flow  for 
durations  of  5- to  13  milliseconds.  All  nozzles  have  been  calibrated  using 

pitot-pressure  survey  rakes  over  the  Mach  number  range  indicated. 

< * 
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TEST  FACILITY  DESCRIPTION  (Concluded) 

The  Test  Section  is  equipped  with  two  16-inch  diameter  Schlieren 
windows  mounted  a short  distance  aft  of  the  nozzle  exit. 
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TEST  PROCEDURE 


Model  37-OT  was  mounted  via  the  model  sting(s)  to  the  tunnel  support 
fixture  at  the  tunnel  centerline.  Instrumentation  wiring  was  routed 
through  the  base  stings  to  a tunnel  instrumentation  patch  panel.  Figures 
2a  and  b show  the  orbiter  alone  and  the  second  stage  configuration  in- 
stallations, respectively. 

A typical  .test  procedure  was  as  follows: 

1.  Set  model  angles-of-attack,  if  necessary. 

2.  Install  tunnel  diaphrams  and  proper  tunnel  nozzle  orifice. 

3.  Evacuate  test  section,  set  instrumentation  gains  and  calibrate 
oscilloscopes  from  heating  rate  estimates,  and  check  gage  re- 
sistances for  we:' k or  damaged  gages. 

4.  Close  driver  and  load  driven  tube  for  proper  test  conditions. 
Take  no-flow  Schlieren  picture. 

5.  Load  driver  to  proper  mixture  and  pressure  for  test  conditions..- 

6.  Fire  tunnel  for  run. 

7.  Evacuate  test  section  for  post-run  gage  checks,  then  bring  test 
section  to  atmosphere  and  break  tunnel  joints.  .Read  out  data. 

8.  Clean  tunnel  and  inspect  model . 


PAGE  B 
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DATA  REDUCTION 


Data  for  this  test  were  reduced  according  to  standard  Cal  span  data 
reduction  procedures.  NAVCOR  recordings  and  Polaroid  film  oscilloscope 
records  of  heat  transfer  rates  were  made  available  after  each  run.  Fol- 
lowing the  test,  all  data  records  were  read  and  assembled'for  computer- 
ized data  reduction. 

This  report  contains  a listing  of  heat  transfer  coefficient  H/HREF 
and  heat  transfer  rate  QDOT.  H/HREF  values  are  presented  for  three  re- 
covery factors  r = .85,  .9  and  1.0.  Plotted  data  illustrate  the  effect 
of  recovery  factor,  angle  of  attack  and  Reynolds  number  on  heat  transfer. 
The  postscript  on  RN/L  indicates  the  Reynolds  number  schedule  defined  by 
table  I.  Heat  transfer  changes  between  undisturbed  and  mated  configura- 
tions is  illustrated  by  HI/HU  plots.  The  plotted  and  tabulated  data  are 
arranged  in  the  following  manner; 

VOLUME 

NO.  CONTENTS 

1 Plots  showing  the  effect  of  recovery 
factor  on  orbiter  and  external ' tank  - 
heat  transfer  for  both  undisturbed  and 
mated  configurations. 

Figure  4 through  Figure  17  . 

2 Plots  showing  the  effect  of  angle  of 
attack  and  Reynolds  number  on  the 
undisturbed  orbiter  heat  transfer 

Figure  18  through  Figure  35 
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DATA  REDUCTION  (Concluded) 


VOLUME 

NO. 

3 Tabular  listing  of  source  data 

H/HREF  ~ heat  transfer  coefficient  data 

•Fourth 


Component 

Character* 

Page 

orbiter  fuselage 

B 

1 

orbiter  wing 

W 

75 

orbiter  vertical  tail 

V 

180 

orbiter  wing  leading 
(see  Detail  A fig. 

edge 

2b) 

A 

219 

orbiter  wing  leading 
; (see  Detail  B fig. 

edge 

2b) 

C 

254 

external  tank 

T 

323 

~ heat  transfer  rate 
in  the  same  manner 

is  arranged 

365-512 

* The  fourth  character  in  each  dataset  identifier  (i.e.,  RUGBXX,  B for 
Fuselage)  represents  the  individual  component. 
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TEST  : OH-12,  IH-21 


DATE  : 5/3/74 


TEST  CONDITIONS 


MACH  NUMBER 


REYNOLDS  NUMBER 
(per  unit  length)  (1/1 1 


DYNAMIC  PRESSURE  STAGNATION  TEMPERATURE 
(pounds/sq.  inch)  (degrees  'Ratikine) 


10,2  - 


10.5 


0.10  X 10' 


1.19  X 10^ 


6.5  X 10" 


2.0  X 10® 


1.35 


2.75 


10.2 


3.22 


4.03 


2.71 


0.73 


0.26 


0. 


0.36 


0.017 


0.065 


0.61 


5 


2000 


1550 


2600 


2725 


3200 


3925 


3475 


3650 


3500 


4400 


4650 


3841 


BALANCE  UTILIZED’: 

CAPACITY: 

ACCURACY: 

COEFFICIENT 

TOLERANCE: 

NF 

SF 

AF 

PM 

RU 

YM 

COMMENTS: 

OSIGINAL  PAGE  IS 
OF  POOK  QUAIiECSI 


TABLE  II. 


TEST:a-/2  / 1 H2! 


DATA  SET  RUN  NUMBER  COLLATION  SUMMARY 


DATE 


data  set 

IDENTI  FIER 


.RUQOOL 

02. 

02. 

Oj_ 

0S_ 

0G_ 

; 07. 

08  _ 

g±. 

‘j^ 

ll_ 

[2 

13 

ii" 

[5 

IC 

17 


CONFIGURATION 


37"- 

1 

ZIT-NF 
3 7 OT-NF 

37  or 

! 

37  o 


'57-OT 

37 


SCHD.  |r  ARAMETERS/VALUEsI  I ^<ACH  NUMSERS 


70  70/  7.^ 


icyi  I I I L I I 5 4 3 


MACH  NUMSERS  ( OR  ALTERNATE  'NCE=>E- 




a T“ 


6 % 

2 

5 5 8 


7 R 
7 IZ 
7 ZO 

Z 

3 

Z 

Z 

2 


-7  / 


[4? |46| 
r So 

"_5/ 

1^ 


52 

42 

4 i 

4o 

^3 

/O 

53 

55 

57 

/405 

62 

4^ 

2Z 

2 ! 

^4 

67 

65 

47 

24 

23 

< 

r 

! 

54 

56 

(^5 

49 

55 

61 

67 

7 

a OR  ^ 
SCHEDULES 


COEFFICENTS 


NP  dChotcS  E~T  w/fhout  proi'uh&i'Ohce.s 
^ /7ohiihal  L'cflues —c. Aeoh'  ft^dii/iduai  KUhs  ■foy'  dakies 


lOVAR(l)  (DVAR  (21  NCV 


■.H  IGlUUI  NCIH 


Table  III  Model  Dimensional  Data 

MODEL  COMPONENT  : BODY  - B . 

GENERAL  DESCRIPTION  • Fuselage,  3 configuyation,  light-weight  orbiter 


MODEL  SCALE:  0.  010 


DRAWING  NUMBER ; VX^70-000139 


DIMENSIONS  : 

FULL  SCALE 

MODEL  SCALE 

Length  , In. 

1290.3 

12.  903 

Max-Width  j 

267,  6 

2. '676 

Max  Depth* 

244.  5 

2.445 

Fineness  Ratio 
Area  “ 

4.822 

4.822  ' 

Max.  Cross-Sectional 
Planform 

386.  67 

3.867 

Wetted 


Table  III  (Cont’d) 


MODEL  COMPONENT  : CANOPY  - 

GENERAL  DEkRIPTION  : Configuration  3 


MODEL  SCALE:  0.010 ^ 

DRAWING  NUMBER  ; VL70- 000139 

DIMENSIONS  : ' FULL  SCALE  MODEL  SCALE 

Length(^  =433  to  Xq  =578),  In.  145.00  I.  450 

Max  Width  

Max  Depth  

Fineness  Ratio  ________ 

Areo  

Max.  Cross-Sectional 
Plan  form 

Wetted  

Base  
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Table  III.  (Cont'd) 


MODEL  COMPONENT  : ~ ^4 

GENERAL  DESCRIPTION  : Configuration  3 

NOTE:  Identical  to  Mg,  c.KCep1.  inte  section,  to  fuselage. 


MODEL  SCALE:  0.  QIO 

DRAWING  NUMBER  ; VL70- 000139 


DIMENSIONS  : 


FULL  SCALE  MODEL  SCALE 


Length  » 346.  0 3.  460 

Max  Width  , In.  108.  0 ■ 1.  080 

Max  Depth  > I Q !• 

Fineness  Ratio 
Area 

Max.  Cross-Sectional  

Pianform  

Wetted 

Base  


PfiECJlDiNG.  PAGE  BLANK  NOT  FUMED 
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Table  III  (Cont'd) 


MODEL  COMPONENT:  

RUDDER  - R^ 

GENERAL  DESCRIPTION: 

Configuration  2 A,  3,  3 A and  140A/B 

MODEL  SCALE:  0.010 


DRAWING  NUMBER:  VL70-000146A,  -000095,  -000139' 


DIMENSIONS; 

FULL-SCALE 

MODEL  SCALE 

Area  - Fi^ 

100. 15 

0,  0100 

Span  (equivalent)  , In. 

201.0 

2.  010 

Inb'd  equivalent  chord  > In- 

91.585 

0.  916 

Outb'd  equivalent  chord,  In. 

50.833 

0.  508  - 

Ratio  movable  surface  chord/ 
total  surface  chord 

At  Inb'd  equiv.  chord 

0.400 

0.  400 

At  Outb'd  equiv.  chord 

0.  400 

0.  400 

Sweep  Back  Angles,  degrees 
Leading  Edge 

34,83 

34.  83 

Tailing  Edge 

26.25 

26.  25 

Hingelifie  — 

(Product  of  area  & c) 
Area  Moment  (Wo<maTxtoo4j4>ag«x3d{De) , 

34.83 

34.  83 

610.92 

0.  0006 

Mean  Aerodynamic  Chord,  In. 

73. 2 

0.  732 
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Table  III  (Cont'd) 


MODEL  COMPONENT  : EXTERNAL  TANK  - Ttq  

GENERAL  DESCRIPTION  ■ External,  oxygen-hydrogen  tank,  configuration  3 


MODEL  SCALE:  0.  010 

DRAWING  NUMBER  : VL72-000088.  VL78-000041 


DIMENSIONS  . 

Length  (Nose  at  X,^  = 309) 
Max  Width  (Dia.  ),  In, 

Max  Depth 
Fineness  Ratio 
Area  •*  Ft^ 

Max.  Cross-Sectionol 
PI  an form 


FULL  SCALE  MODEL  SCALE 

18  65.  0 ~ 18,  650- 

324,00  3,240 

5.  756  5,756 

572.  555  0.  057 


Wetted  _______ 

Base  ____________  _____ 

W.  P.  of  Tank  Centerline  (X-p),  In.  400.  0 4,  00 
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Table  III  (Cont'd) 


MODEL  COMPONENT  : EXTERNAL  TANK  - Ti^ 

GENERAL  DESCRIPTION  • External  oxygen-hydrogen  tank.  Has  a 2416- 
inch  radius  secant -ogive  nose. 


_ 

MODEL  SCALE:-  0.  010 

DRAWING  NUMBER  I SS-A01167 

DIMENSIONS  : 

FULL  SCALE  ' ' 

MODEL  SCALE 

Length,  In.  (Nose  At  X.j.  = 276) 

1898. 0 . 

18.980 

Max  Width 

3 24.  0 

3.  240 

Max  Depth 

Fineness  Ratio 

5.858 

5.  858 

Area  - Ft 

Mox.  Cross-Sectional 

572.555 

■ 0.057 

Planform 

Wetted 

Base 

W.P.  of  tank  centerline  (Z»j>  ),  In, 

400,0 

4.  00 

L.E.  nose  radius 

16.5 

, 0.  165 

Origin  of  2416'!  radius  at  2231  from 

tank  centerline 

1181. 0 

11.  810 
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Table  III  (Cont'dH^- 


MODEL  COMPONENT:  VERTICAL  - V 7 

GENERAL  DESCRIPTION ; Centerline  vertical  tail,  doublewedge  airfoil  with 


rounded  leading  edge, ; 

NOTE:  Sarae  as  Vq  , but  with  manipulator  housing  removed. 
MODEL  SCALE:  O.OTO 


DRAWING  NUMBER:  VL70-000139 

DIMENSIONS;  FULL  SCALE  MODEL  SCALE 


TOTAL  DATA  ' 

P 

Area  (^eo)  - Ft“ 

Planform’ 

4Z5..9E 

0,.  043. 

Span  (Theo)  - In. 

3 IS. 72 

— 3_  15.7,  ■■ 

Aspect  Ratio’, 

?1. 575 

1.  675 

Rate  of  I^per 

0.507 

0.  507 

Taper  Ratio, 

0.404 

0.  404 

Sveep-Eack  '.Angles , Degrees 

Leading  Edge 

45.000 

45.  000 

Trailing  Edge  . 

26 . 249 

26.  249 

0.25  Sletaenb  Line 

41.  130 

41.  13  0 

Chords : 

Root  (Theo)  V/T 

2'68'.  50 

2.  685 

Tip  (Theo)  vJR 

108.47 

1.  085 

W^C 

199:81 

1.998 

Pus.  Sta.  -of  .25  MAC 

1463,50 

14.  635 

W.P.  of  .25  MAC  ■ ■ 

635.522 

6.  355 

B.L..pf  .25  MAC 

0 . 00. 

0.  00 

Airfoil  Section 

Leading  Wedge  .single  - Deg. 

10.00 

10.  00 

Trailing  Wedge  Anglo  - Deg. 

14.920  ■ 

14.920 

Leading  Edge  Radius 

2’.  00 

■0.  020 

Void  Area. 

13.17  • 

0.  0013 

Blanketed’  Area 

’0:0 

0.  0 
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Table  III  ( ConTd) 


MODEL  COMPOSE?', T:  WING-W 


"-EVEPAL  DESCRIOTICW: 


Configuration  3 orbiter  wing. 


NOTE;  Same-planform  as  ^p-7>  except  dihedral  at  trailing,  edge. 


Sweep  Back  Angles,  degrees 
Leading  Edge 
Trailing  Edge 
0,E5  Element  Line 
Chords; 

Root  (Theo)  B. P.0,0, 

Tip,  (iheo)  B.P. 

MAC 

Fus.  Sta.  of  ,25  MAC 
W.P.  of  .25  MAC 
B.L.  of  .25  MAC 

EXPOSED  DATA  - - 

Area  ITh¥o )'  .Ft ' 

Span,  (Theo)  - In,  BP108 
Aspect  Ratio 
Taper  Ratio 
Chords 

Root  BP108 
Tip  1.00  b 

j: 

MAC 

Fus.  Sta.  of  -.25  MAC 
W.P.  of  .25  MAC  - 
B.L.  of  .25  MAC 

Airfoil  Section  (Rockwell  Mod  NASA) 
XXXX-64 

Root  b • , , ‘ 

7 

Tip  b ■ 

7 • 

Data  for  (1)  of  (2)  Sides 
Lead-'ng  Edge  Cuff  ~ 

Planform  A>^a  '^t'* 

Leading  Edge  Intersects  Fus  M.-  L.  @ Sta 
learfi'ng  Edge  Intersects  wipg  (j  sta 


45. 000 


- 10.; 

— 


9. 


■689. 24 
137.85. 


474.81 
113^.89  ' 
299...2Q.. 

-ISULL. 

JLZ52l42- 

7^0~68 

2.  058 
0.  245 

562.40 

393.03 
1185.31 
300.20  ■ 


0. 10 


0.  12 


" 120.^3 

ZEMZ 

1035. 0 


TEST  NO, 

DWG.  NO. 

VE70-000139 

DIMENSIONS: 

FULL-SCALE 

MODEL  SCALE 

TOTAL  DATA  ’ „ 

Area  ( i .ieo . ) Ft'^ 

^lanform 

2690.00  - 

_ 0.2690 

Span  (Theo  In. 

• _9.36_68.' 

9.367 

Aspect  Ratio 

• 2.. 265 

2.  265 

Rate  of  Taper  - - 

TTTT7 

— 

Taper  Ratio 

0.200 

0.  200 

Dihedral  Andie',  degrees 

3.500 

3.500 

Incidence  Angle,- degrees 

3.  000 

3.  000 

Aerodynamic  Twist,  degrees 

3.  000 

3.000 

45..000 


6. 89.2 


Yl.'j&9" 

2.992 

-LuSii- 

^UJJL 

7.  207 
2.  058 
0.  245 

5.  624' 


XJ02- 


3.930 


11.853 


3,  002 

2.518 


0.  10 


0.  12 


irPTE" 

■5.600 


10.350 
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Table  IV.  (ConTd) 
TANK  (Lt^5=  18.650) 
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IS.t'S 


.Figure  1.  Configuration  3 Orbiter/ET 
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b.  37-0  Instrumentation  Locations 
Figure  2.  - Concluded. 
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a.  Installation  of  model  37-0  - Orbiter  Alone 
Figure  3.-  Model  photographs. 
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b.  Installation  of  Model  37-OT  - Orbiter/Tank 
Figure  3.  - Continued. 


c.  Instrumentation  - Orbiter  Top  View 
Figure  3.  - Continued. 


d.  Instrumentation  - Orbiter  Bottom  Surface 
Figure  3.  - Continued. 


ORIGINAL  PAGE  JS 
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e.  Instrumentation  - Orbiter  Nose  and  Canopy 


Figure  3. 


- Continued. 
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f.  Instrumentation  - Orbiter  Wing  Leading  Edge 


Figure  3.  - Continued. 


g.  Instrumentation  - Tank  Top  View 
Figure  3.  - Continued. 


QUalFTY' 


h.  Instrumentation  - Tank  Nose 
Figure  3.  - Continued. 


J 


i.  Instrumentation  - Tank  Forward  Attachment  Strut 
Figure  3.  - Continued. 
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ORIGINAL  PAGE  13 
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j.  Instrumentation  - Tank  Aft  Attachment  Struts  - Side  View 

Figure  3.  - Continued. 


k.  Instrumentation  - Tank  Aft  Attachment  Struts  - Top  View 

Figure  3.  - Continued. 


1.  Sample  Schlieren,  Tank  Alone,  Run  4,  a = 0°,  M = 6.99,  R_/ft  = 0.12  x 10^ 

00  c 


Figure  3.  - Continued. 


J 


m.  Sample  Schlieren,  Orbiter  Alone,  Run  25,  a = 30®,  = 7.92,  Rg/ft  = 7.55  x 10^ 

Figure  3.  - Continued. 


n.  Sample  Schlieren,  Orbiter/Tank,  Run  27, 

Figure  3.  - 


a = 0°,  M = 7.61,  R /ft  = 1.20  x 10^ 

oo  0 


Concluded. 


DATA  FIGURES 


VOLUME  2-Figures  18-35 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  set  SVM80L  CONFICURATIOM  DESCRIPTION  ALPHA  5tT«i 


« RUC807  ) C 

1 CW12''IH21 

(CAL  HST 

173-100) 

37  0 

FUST  LABE 

.000 

.030 

C RUCR08  > L 

J OAT^  U<:t 

AV**‘  *PLC 

5.000 

.oco 

( PUGD09  5 Z 

> DATA  NOI 

AVAiLA*jL£ 

10.000 

.000 

(RUGBlOj  1 

^ 0HI2/IM2I 

(Cal  ^sr 

(73-100) 

37  0 

FUStLABE 

23,000 

.OCO 

FIG.  18  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED- ORB ITER  BODY  HEAT  TRANSFER  t RN/Ll 
MACH  = 6.980  HAW/HT=  .850  PH!  = .000  PAGE  388 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


oata  set  symbol 

CONFIGURATION  DESCRIPTION 

ALPHA 

beta 

< RUG807  ) Q 

0H12/IH21  tCAL  HSI 

173-100) 

37 

0 

FUSELA'jE 

.000 

.000 

t RUG8C9  ] □ 

t RUC809  ) O 
(RUGSIOJ  A 

DATA  NOF  available 

data  not  available 
0H12/IH2I  (CAL  HSI 

173-100) 

37 

0 

FUSE.A3E 

5.000 
10.000 
25 .000 

.000 

,000 

.000 

FI6.  18  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORB  ITER  BODY  HEAT  TRANSFER  RN/Ll 
MACH  = 6.900  HAW/HT=  ,850  PHI  = 25.0C0  PAGE  389 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SVhteCL 

OSSCRIPTICN 

ALPHA 

BETA 

t RUGfi07  ) Q 

OA»A  NCT  AVMU^SLE 

.000 

.000 

(RUG008  , □ 

0A7A  \0T  AVAILABLE 

5.000 

.000 

( mjG809  ) O 

DATA  NOT  AVAIlAULL 

10.000 

.000 

(RUG8:0J  A 

OH12/IK2;  (CAL  MST  173-1003  37  0 

FL'SIL^GE 

25,000 

.000 

l .000 


,100 


JZZI 

TT^ 

TTTT 

HI 

TTTT 

TIT] 

TTTT 

mr 

TTT- 

rm- 

mr|- 

TTTT 

Mil 

UH 

iiuai 

ilW 

IBU1 

mmi 

myi 

MHI 

1^1 

jHUl 

MHI 

^■1 

■■■I 

iiiii 

Hii 

ilill 

Mil 

lUKI 

■Ml 

WII 

iHii 

iuii 

m 

WMi 

jyjl 
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WNl 

HI 
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: — 

1 
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f 
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1 

1 

1 

1 

■ 

1 

1 

II 

1 

1 

1 

■ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

; 

V 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

— n 

HI 

■HI 

H 

■Ml 

Mi 

Mn 

^H 

HH 
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HI 

BM 
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HI 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  symbol 

C0NFIGUffAT1CN‘  OESC*MPTIC« 

ALPHA 

BETA 

( RUGB07  } Q 
[ RU6B08  ) n 

CHl2/tH2l  (CAL  HST  I73-J00J 
DATA  NOT  available 

37  0 

FUSELAGE 

.000 

5.000 

.000 

.000 

t RUGOOa  ) O 
tRUGStO)  A 

(CAL  HST  173-100) 
DATA  NOT  available 

37  0 

FUSELAGE 

10.000 

25,000 

.000 

.000 

MACH  = 18.330  HAW/HT=  .850  PHI  = 180.000  PAGE  415 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF  


data  S€T  symbol 

C0MFICUBA7ION  CtSCRIPTION 

ALPHA 

B€TA 

(RUGBO?  ) Q 
( RUGBC8  ) □ 

OH12/1H21  CCAL  MST  173-100) 
DATA  NOT  available 

37 

0 

fuselage 

.000 

s.ooo 

.000 

.000 

(RUGB03  ) O 
(BUGBIO)  i 

0H12/1H2!  (CAL  MST  173-tOO) 
QATA  NOT  available 

37 

0 

FUSELAGE 

10.000 

25.0C0 

.000 

.coo 

RATIO  OF  LOCAL  IQ  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DMA  SET  SYMBOL 

configuration  description 

ALPHA 

BETA 

t RUCB07  J Q 
( RUGB08  ) O 

OH12/IH2I  tCAL  hST  173-100) 
data  not  available 

37  0 

FUSELAGE 

.000 

5.000 

.000 

,000 

C RUGB09  ) O 
(RUG8I0)  A 

0H12/IH2I  (CAL  PST  173-1001 

data  Nor  available 

37  0 

FUSELAGE 

10.000 

23.000 

.000 

.000 

FIG.  18  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll  , 
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RAH0  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SVKBOL  CONE  I DURA  T I CX  KSCRiPTION 

tR'JGBOT)  n CHI2/IH2!  (C*L  HST  !73-IOO)  37  0 

[RUG908  ) □ DATA  NOT  AVAILABLE 

[RUGB09)  Q CW12/1H21  ICAL  wST  173-iOO)  37  0 

RUGBIO)  A DATA  NOT  AVAILABLE 


ALPHA  BETA 

FUSELAGE  .000  . 000 

5.000  . 000 

TUSELACE  10,000  .000 

25.000  .000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  S£T  S»KBCL 
t Rir-eov  ) Q 

( RUC603  ) □ 

{ RUOaC9  ) o 

RUG9IO  < £k 


CONFIGURATION  DESCRIPIICN  ALPHA  BETA 


0H12/IH21  (CAL  HST 
DATA  NOT  .available 

I73-100J 

27 

0 

FUSELAGE 

.QCQ 

5.000 

.000 

.000 

0H12/IH2I  (CAL  HST 
DATA  NOT  available 

173-tOO) 

37 

0 

FUSELAGE 

to. 000 

25.000 

.000 

.000 

FIG.  18  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  S'^MBOL  CONFIGURATlOt^  CcSCRJPTICN  MPWA  BETA 


C RUG307  ) r 

) C“1?/|M21 

(CL  H3T 

i73-ioo: 

37  0 

tutelage 

.000 

.cco 

( RUG9C8  ) L 

1 data  not 

avMl*3i.E 

5.0C0 

.000 

( R’JGBOS  ) 

> CHI2/IH2! 

(cal 

173-1 GO) 

37  0 

ruSELAGE 

. C .330 

.030 

(RUG9I0)  2! 

\ data  not 

available 

2b .000 

.cco 

RATIO  OF  LOCAL  TO  REFERENCE  HEAJ  TRANSFER  COEFFICIENT,  H/HREF 


data  SCT 

CON’PIGURATIDN  OtSCRIPTlCN 

ALPHA 

beta 

t RUGBa?  1 Q 
C RUGBOB  } n 

OH12/IH2I  (CAL  Msr  I73'1001 
OATA  NOT  AVAILABLE 

37  0 

FUSELAGE 

.000 

5.000 

.000 

.000 

CRUCB09 ) O 
t RUGBI 0 ] & 

OHI2/IH21  (CAL  HSI  I73'!00) 

DATA  Nor  available 

37  0 

FUSELAGE 

10.000 
25 .000 

.000 

.000 

FIG.  18  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORB  I TER  BODY  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  StmbOs. 
( RUC-B07  ) n 

{ RUGe08  ) □ 

CRU6B03  ) O 

RUGBIO  ) A 


COTiFIGllBATIO'J  DESCfilOTion  ALPHA  BETA 


(CAL  HST 

173-lQO) 

37 

0 

ruSELACE 

.000 

.000 

OATA  not 

Ul 

CD 

< 

> 

< 

5.000 

.000 

CHI2/IM21 

(CAL  MS’ 

I73-IC0) 

37 

0 

FUSELA(5E 

t 0.000 

.000 

oata  not 

ava.'laS-C 

25.000 

.coo 

I .000 r 


.100 


.010 


Nr 


,001 


1 


LONgItuDINAL  LOCATION  AS  A 'FRACTION  V BODy\eNGThV°X/L 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMSOL  CONFIGURATION  DESCRIPTION  ALPHA  BETA 

tRUGB07  3 n OH12/IM21  CCAL  HST  173-1001  37  0 FUSELAGE  .000  .000 

(RUG308)  □ DATA  NOT  AVAILABLE  5.000  .000 

(ROGB09)  Q 0H12/IH2I  ICAL  h-T  173-tOO)  37  0 FUSELAGE  10.000  .000 

(RUCBIOl  A DATA  NOT  AVAILABLE  25.000  .000 


1 .000 


.100 


.010 


. .001 


FIG.  18  EFFECT  OF  LOW  ALPHA  ON  UNDISTU.'JBED  ORB  I TER  BODY  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  CONFIGURATtO-J  DESCRIPTION 
(RU0S07)  Q OM12/IH7I  (CAL  M$T  173-100) 

(RUGBOS)  Q 0“I2/!H21  (CAL  HST  173-100) 

(RUG303)  O DATA  N'OT  AVAILABLE 

(RUCBTO)  a CH12/IH2I  (CAL  HST  173-100) 


ALPHA 

9ETA 

EUSELACE 

.000 

.000 

FOSELAGE 

5.000 

.000 

10.000 

,C00 

FUSELAGE 

25.000 

.000 

FIG.  18  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RnAi 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF  „ 


data  set  symbol  configuration  description 


CRUG807  J 
TR0GS08  ) 
( Ruceos  1 
RUG8IQ  ) 


OHI2/IH21  (CAL  HST  173-100) 
0HI2/IH2I  (CAL  MSr  173-100) 
DATA  NOT  available 
DATA  NOT  available 


alpha 

BETA 

fuselage 

.000 

.000 

FUSELAGE 

5.D00 

.000 

10.000 

.000 

25.000 

.000 

1 4 000  IJ»M|iilnnii|iiinumiiii[Niniiii|iiiiniTni  iii[i j’TT|i  ‘irpii  i|iill[l  n.yTliniMHMtnini]M  mil  u[iiiip<fr|nu|rTTipTH[iimiiti]bi  lllillfi.injimii'iMi.ri  I jj.TTi 


.100 


.010 


J3k 


-fi- 


bt 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  C0NFIGU‘!ATI3N  DESCR1PT(0‘J 


( RUC807  ) 
( RU68Q8  1 
C RUCB09  ) 
RUGS  10  ) 


0M12/IH2I  (CAL  HST  173-lCO) 
(JHia/lHJl  tCAL  HST  173-100) 
DATA  NOT  available 
0H12/IH21  (CAL  HST  173-ICO) 


alpha  beta 


37  0 

fuselage 

,000 

.000 

37  0 

FUSELAGE, 

5,000 

.000 

I 0.000 

,000 

37  0 

FUSELAGE 

25,000 

.000 

• RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STH80L 
( RUGB07  J Q 
{ RUGBQ8  J U 
( RUGB09  J Q 
RUGBIO)  & 


CONFIGURATION  DESCRIPTION 
OHI2/IH71  (CAL  HST  173-100) 
0HI7/IH7I  fCAL  HST  I73-I00) 
DATA  NOT  AVAILABLE 
CH12/IK2I  ICAL  MST  173-100) 


ALPHA  beta 


37 

0 

FUSELAGE 

.000 

.000 

37 

0 

FUSELAGE 

5.000 

10.000 

.000 

.000 

37 

0 

FUSELAGE 

75.000 

.coo 

FIG. 
MACH  = 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF  „ 


data  set  S’fnecu  ccwiGuaATioN  descpiptiom  alpha  seta 


C PUGB07  ) c 

3 0H12/IH2I 

tCAL  >'ST 

173-1005 

37 

c 

fusel aoe 

FUSELAGE 

.000 

.000 

t RUG808  ) r 

1 OM2/IH21 

tCAL  HST 

173-lCQj 

37 

Q 

5.000 

.000 

[RtlGeOS  ) c 

> OATA  NOT 

AVAILABLE 

10,000 

.000 

CRUGBIO)  2 

S OU2/IW2J 

(Cal  '<sr 

173-1005 

37 

0 

FUSELAGE 

2S.0C0 

.030 

FIG,  18  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  0R8ITER  BODY  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF  ^ 


OATA  SET  ST^^BOL  CONFIGURATION  CESCRIPTION 
(RUG307)  D OHI2/IH2I  (CAU  HST  173-100)  37  0 

IRUGBOa)  □ 0HI2/IH2I  CCAL  HST  173-100)  37  0 

tRUGBOS)  O DATA  NO'  available 

RUGBIO  > A DATA  NOT  AVAILABLE 


ALPilA  BETA 

FUSELAGE  .000  .000 

fuselage  S.QOO  .000 

10.000  .000 

25.000  .000 


FIG.  18  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
MACH  = 19.JB0  HAW/HT=  .300  PHI  = 25.000  PAGE  423 


RATIO  OF  local  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  STMebi. 

( RUGD07  ) Q 
t RLCB08  ) □ 

( RUGB03  1 O 
(RUG8IO)  A 


CONPICURATIOM  OESCRIRTION 
0MI2/IM2I  (CAL  “ST  i73-100) 
CM12/IH21  (CAL  wst  I73-IOO) 
DATA  NOT  AVAILAGLE 
CH12/IH21  (CAL  HST  173-100) 


ALPHA  beta 


37  0 

fuselage 

.000 

.000 

37  0 

FUSELAGE 

5.0Q0 

.000 

10.000 

.000 

37  0 

FUSELAGE 

23.000 

.000 

1 .000 


.100 


.010 


.001 


rTF 

mi 

TITT 

T”TT 

rTTr 

ZL 

TTP- 

TTTT 

■’'TT 

m: 

TTTT 

T-rTT* 

TT-n 

TTtr 

TII  f 1 1 II  M 

rnrymr 

zm 

■TTF 

TTTT 

B 

TTTT 

■mr 

rm 

TTTT 

■nrr 

TTTT 

mr 

TTTT 

IMU 

- 

~ 

— 

— 

I 

— 

— 

1 

" 

— : 



_J 

— 

I 

' 

■ 

- 

■ 

i 

■ 

• 

~1 

1 

1 

— 2 

S“ 

• — 

— ■ 

— ' 

— 

— 

Hi 

— t 

* 



_ ' 

— 

. 

• 



‘ 

1 

■ 

( 

I 

■ 

- 

i 

lS 

— 1 

1 

■ 

: 

\ 

\ 

1 

t 

■ 

1 

_ 

] 

i 

i 

i 

1 

■ . 

1 

Hi 

■ 

. 

■ 

-1.— 

i^n 

. 

.. 





1 

Hi 

. 

• 

1 

. 



1 

~ 

• 

; 

i 

i 

■j 

; 

1 

■ 

■ 

im 

iUi 

tin 

UU 

UU 

UU 

Ull 

UU 

UU 

UU 

UU 

JJAi 

lUA 

JXL 

UU 

UU 

UU 

UJU 

UU 

UU 

UU 

UU 

UU 

UU 

UU 

UU 

UU 

UU 

UU 

UU 

•1 

i 

) 

UU 

im 

1 

-.4 


LON^TUOINAL  LOCATION  AS  A'FRACTIOnV  BOOy\eNGThV° X/L 


1 .2  1 1.4 


PIG'.  .18  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  0R8ITER  BODY  HEAT  TRANSFER  RN/jLl 
MACH  = 19.180  HAW/HT=  .900  PHI  = 30.000  PAGE  1 430 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYt^CL  CONFIGURATION  DESCRIPTION 
RUGB07)  n . 0HI2/IH2I  tCAU  HSI  I73-IC0) 

RUGGOej  □ QH12/IH2I  tCAL  HST  173-100) 

Buoeoa)  o data  not  available 

ROGBIO)  A 0H12/IH21  CCAL  HST  173-100) 


ALPHA  BETA 


37  0 

FUSELAGE 

.000 

.000 

37  0 

FUSELAGE 

5.000 

.000 

10.000 

.000 

37  0 

FUSELAGE 

25 .000 

.000 

FIG.  18  EFFECT  GF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF  ^ 


data  set  SrUBOL  CONFIGURATION  DESCRIPTION  ALPHA  BETA 


( BU0907  ) f 

(CAL 

hST 

173-100) 

37 

0 

FUSELAGE 

.000 

.000 

( RUG0O0  ) C 

1 CM12/IH2I 

(CAL 

MSI 

!73  100) 

37 

c 

FUSELAGE 

5.000 

.000 

( ROGD09  ) C 

> DATA  KOr 

available 

10.000 

.000 

(RUGBIQ]  Z 

^ CHI2/IH2I 

(CAL 

hst 

I73-IC0) 

37 

0 

FUSElAGF 

25 .000 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  svmso. 
t RW3B07  ) Q 
tmjG8C8  ) □ 

( RUG803  ) O 

tRUOeiO)  A 


C0N*^lGURAT10V  OESCRIPTICN 

ALPHA 

BETA 

0HI2/IH21  (CAL  HST  I73-I001 

37  0 

FUSELAGC 

.000 

.000 

0HI2/1H2I  (CAL  HST  I73-ICCJ 

37  0 

FUSELAGE 

5.DDQ 

.000 

DATA  NOT  AVAILABLE 

10.000 

.000 

DATA  NOT  available 

25.000 

.000 

MACH  = 19.J80  HAW/HT=  1.000  PHI  = 25.000  PAGE  433 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMSO.  CO-'S^lGlUTATION  DESCRIPTICN  ALP^'A  BETA 


t RUG“07  ) C 

3 OMI2/1M21 

(CAI. 

HST 

I73-;CD) 

37 

0 

rUSELACE 

<000 

.coo 

(RUGB03  ) r 

J 0MI2/1H21 

(CAL 

HST 

i73-IOO) 

37 

0 

FUSELAGE 

5,000 

.000 

C BUCBOS  J t 

> DATA  M3T 

AVAlLABLe 

10.000 

.coo 

(RUGOIO)  Z 

i OMJ7/IH21 

(CAL 

HST 

173-100) 

37 

0 

FUSELAGE 

25 ,000 

.000 

FIG..  18  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


OATA  SET  STK83L  CONEIGUSATICN  DESCRIPTION  ALPHA  BETA 


(R0GB07  ) C 

5 0H17/IH21 

(CAL 

HST 

173-100) 

37 

0 

fuselage 

.000  < 

.000 

tBOGBOa  J L 

J 0HI2/IM2J 

CCAL 

WST 

173-100) 

37 

0 

FUSELAGE 

5.000 

.OCQ 

tPUSBOB  ) t 

> OArA  ^^0T 

(vail able 

10.000 

.000 

tRUGBIO)  Z 

i 0H12/IH21 

(CAi. 

HST 

173-100) 

37 

0 

FUSELAGE 

25 .000 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  sYKsa 

CCS<^ISy^AT|CN  OESCI^IPTICN 

ALPH* 

BETA 

t RUG^OT  ) Q 

CW;2/|«?!  (CAL  HST  17X00) 

37  0 

VISG  L.S. 

.000 

.000 

t RUOYOB ) □ 

DATA  nct  Available  ■ 

3.000 

.000 

( RVJGV03  ) Q 

OATA-NOr  available 

10.000 

.000 

CRUGWIO)  A 

0H12/IH2J  (CAL  HSI  173-100) 

37  0 

YISG  L.S. 

25.000 

.000 

FIG.  13  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBEO  ORB I TER  WING  HEAT  TRANSFER  RN/H 
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RATIO' OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL 

ccnfiguhation  description 

alpha 

BETA 

[ RUGW07  ) Q 

0H12/IM21  (CAL  >-ST  I73-I005 

37 

0 

WING  L.S. 

.000 

.000 

CRUGW08J  □ 

data  not  available 

5.000 

.000 

t RlWWOS  J <3 

DATA  NOT  available 

10.000 

.000 

CRUOVIO)  A 

DH1?.'IH21  (CAL  HSI  173-100) 

37 

0 

WING  L.S.' 

25.000 

.000 

MACH  = 6.980  HAW/HT=  .850  2Y/0  = .400  PAGE  437 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF  „ 


DATA  SET  STH80L  CONFiegRATION  DESCBlo7!ON 
CRUCU07)  Q 0H12/IH21  CCAL  HST  173-100) 

<RUG«08)  O DATA  M5I  available 

I RLICV09  ) V DATA  K'OI  available 
BUGWIO)  i 0H12/Im:i  !C‘,l  he:  173-iOO) 


I .000 


VINO  L.S. 


VINO  L.S, 


ALPHA  BETA 
.000  .OCO 

5.000  .000 

10. COO  .000 

25.000  .000 


1^1 


I 


issaasssi^ssisasssBs 


■■■■■■I 

■liiiii 


IHI 


wmm 


.001 

CHORDWISE  LOCATION  AS^A  FRACtfoN  OF  LOCAL  CHORD,  X/C 1 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT’  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYKBO. 

CONPIGunATION  DESCRiPTION 

ALPHA 

BETA 

C RUCW07  ) Q 

0MI2/IM2:  (CAL  HST  173-1005 

37  0 

WING  L.S. 

.000 

.000 

C RUOW08  ) □ 

DATA  NOT  AVAILAOlE 

S.OOO 

.000 

t RUGW03  ) O 

DATA  NOT  AVAILABLE 

ID. ODD 

.000 

(RUG¥10)  A 

0HI2/IH21  (CAL  HST  173-100) 

37  0 

WING  LaS, 

25.000 

.000 

MACH  = 6.980  HAW/HT=  .850  2Y/B  = 


,800 
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RATIC  0F  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF  ^ 


DATA  SET 
i RUGV07  ) Q 
CRUGVC8  3 □ 

f RUGW09  ) O 
RUCVIO) 


CONHOURATiON  DESCRJRTION 
OM12/IH21  CCAL  hST  173-JOO) 
DATA  SOT  AVAILABtE 
DATA  not  AVAILA9LE 
Ow’2/I“n  (C*L  ;73-J00) 


alp«a  beta 


37  0 

VINO  L.S. 

.000 

.000 

5.0C0 

.coo 

10.000 

.000 

37  0 

WING  U*S. 

23.000 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SVMOOL  CO*iF IG'JR^T ICN  D£SEfilPTio><  ALPHA  3ETA 


C PUGV07  J r 

) CHi2/rH?i 

(CAL  MS^ 

173-tOO? 

37  0 

WJNO  L.S. 

.cco 

.COO 

( PLiGiGS  ) L 

J data  >107 

AVAILASLE 

5.  coo 

.COO 

{ ROG*03  ) t 

> DATA  NOT 

AVAlS 

10. COO 

.000 

CRUGWIO)  i! 

i 0HI2/1H21 

CCAL  HSf 

173-100) 

37  0 

WING  L.S. 

25.000 

.000 

FIG.  19  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF  „ 


DATA  SET  STI1BOU  CC’.riCl.°AT!Tl  DESST|"t:TJ  ■ 
tPli0W07J  Q DHl2/iH?l  (CAL  I'Sr  173.  iOO)  37  0 

(RU0V08)  □ DATA  fJC:  AVAILASuE 

CRUGWJ9)  Q DATA  NOT  AVAILADiE 

RUCVIO  ) A OMI2/1H2!  (CAt  HST  173-100)  37  0 


WING  L.S. 


1 .000 


sibBaBBBBBBnBHBDBBnHK 

JhIP 

bPSssSvSsbssSbsbbsbsb! 

S8BmiiSSS|8SSB|BBS| 

HMHIliBBflBBiB 

Bjgga^EgEaaEsSiiaSsaj 

bbbbbbbbBbbbbbbbbb! 

bbbbbbbbbbbbbbbbbbi 

BBBBBBBBBBBBBBBBBBB 


.001 

CHORDWISE  LOCATION  AS^  FRACtfoN  OF  LOCAL  CHOR°D,  X>C 

FIG.  19  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF  „ 


DATA  SET  symbol  CC<iP IGUPAT ICN  OESCfflPTION 


( PUGV07  ) 
( RUGifOB  ) 
( P«JO¥03  ) 
RUGWIO  ) 


OHI2/IH21  (CAL  HST  173-1003 
data  not  available 

DATA  HOT  available 
CH12/IH21  (CAL  HSr  173-tOO) 


ALPHA  BETA 


37  0 

tfIMC  L.S. 

.aoo 

.000 

5.000 

.coo 

lO.O'iO 

.000 

37  0 

WING  L.S, 

25.000 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  syt^cl 

C PU0W07  ) O 

c p^woe ) □ 

( P’JGW09  ) O 

tPuGwio,  2S 


CCI.-IGCSATISV  CESCPlPTiON 
0^1?/ HJl  '"*1.  Hsr  I73-1C0) 
C>T‘  -.G:  ‘-'I.A3LE 
Ca:a  not  a ' A31E 
CNI//J-0:  *,  H3I  I73-10CJ 


alpha  beta 


37  0 

•^I^G  L.S. 

•OCO 

.COO 

5. coo 

.000 

37  0 

vll<5  L.S. 

10.000 

.coo 

25. coo 

.000 

i 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SVM80L  CC^'iCU^ATiCN  DESCRIPTION  ' ALPHA  BETA 


CRUGW07)  C 

D DMI2/1H2;  tCAL  HST 

173-100) 

37  0 ' 

WING  L.S. 

.TOO 

.000 

C RU0WO8  ) L 

J DATA  ‘lOT  available 

5.000 

,oco 

f RUG*09  ) C 

> DATA  /:'JT  available 

10.000 

.000 

(PUGWIO)  Z 

i.  ccal 

173-tCO) 

37  0 

vtNC 

2S.0G0 

.000 

MACH 


6,980  HAW/HT=  .900  2Y/B  = ,600 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF  „ 


DATA  SET  SYK80L  CONFlGljnATION  DESCRIPTION 


ALPHA  BETA 


t RUSW07  ) 
t fiuGwca  j 
C RUGW09  J 
RU&WIO  ) 


Q 0H12/IH2I  (CAL  HST  173-lOOJ 

□ DATA  NOT  available 

O DATA  f.-OT  available 

A (3N12/IH21  (Cal  HSr  173-lOOJ 


37  0 

WING  L.S. 

.000 

.000 

5,000 

.000 

ID. COO 

.000 

37  a 

WING  L.S. 

25.0CO 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYM0O1-  CONE  I GtlJA  T I CM  OESCRlPtlON  ALPHA  BETA 


( PUGV07  ) C 

5 0H12/IH21  tCAL  M5T 

178-100! 

37  0 

VINO  L.S, 

.ODD 

.oco 

( UG.08 ) L 

J DATA  NOr  AVAlUACil  E 

5.0D0 

.C</0 

( RUG-(09  } < 

> DATA  I;QY  A/AfLARI  E 

10.030 

.000 

( RVCKIO  J 2 

\ 0MJ2/JH21  (CAL  HST 

173-1001 

37  0 

VING  L.S, 

25.000 

.coo 

CHOROWISE  LOCATION  AS  A FRACflON  OF  LOCAL  CHORD.  X/C 


FIG.  19  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


D^r^  SET  STKBCt  C0N^^!6'JP^TlQN  OESCPIPTICN 


{ PUGK07  1 
( PUGW'JB  ) 
c Rur.woB  1 
Puowio  T 


C«17/iH?l  tCAL  WST  173-lOOJ 
DMA  UCl  AVA1LA3IE 
DATA  ^OT  AVA  II  A|!|  r 

CH|2/)rin  CCai  HSr  I73-1CO) 


ALPHA  beta 


37  0 

WINO  L.S. 

.000 

.000 

5.U00 

.000 

iO.OCO 

.000 

37  0 

.■ING  U.5. 

25 .000 

.000 

MACH  = 6.980  HAW/HT-  1.000  2Y/B  = .250 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  STM3C3L  CONFIGURATION  DESCRIPTION  AtPHA  BETA 


t PUGW07  ) C 

1 0M|?/'|M?1  JCAL  H5T 

I73-1CDJ 

37  0 

3!NG  L.S. 

.000 

.000 

( PuGwfjfl  ) r 
[ PUOV03  ) c 
{RUOVIO)  L 

1 OAFA  tm  AVAFLMMf 

; OATA  HOI  AVAlL^UIt 

^ (CAL 

173-100) 

37  0 

WIND  L.S. 

5.000 
lO.'JUO 
25. 000 

.000 

.000 

.000 

FI6.  19  EFFECT  OF  LOW  ALPHA  ON  UNOISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
MACH  = 6.980  HAW/HT=  1.000  iY/B  = .400  PAGE  449 


RATI0  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


CATA  SET  SVH0OL  CONCIGUOAJIOM  SESCRIPTIOfI 


t PUSW07  J 
t RUG^Oe  3 
( RU0W09  3 
RUOWIO  3 


0P12/1M2I  5CAL  P3T  [73-3C03 
DATA  HCT  AVAI'_»ei.E 
DATA  NOT  AVAILA3;E 
OWI2/1H21  CCAL  HS’  I73-IC03 


ALPHA  SETA 


37  0 

v:ng  l.s. 

.000 

.003 

5.000 

.CCO 

lO.OCO 

• CCO 

37  0 

WING  L.s. 

25 .000 

,ooc 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SymSCL  CONf  !CUPatio><  DESCRIPTICN  ALPHA  BETA 


t RU0V07  ) r 

[CAL  H3T 

173-lOOJ 

37 

0 

► |UG  L.S. 

.000 

.000 

t RUGWC9 1 r 

J data  r<3T 

AVAILA3LE 

5.000 

GOO 

C RUGV09  ) ? 

/ DATA  N’OT 

AVAILADLE 

10,000 

.000 

(RLiGVlO) 

i 0H12/IH21 

[CAL  hst 

173-100) 

37 

0 

V im  L,s. 

25.000 

.000 

FIG.  19  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DAtA  SET  SVK30U 

CCf.,^IOU=ATICN  DESCRC’TIJN 

ALPHA 

SETA 

C POGV07  ) Q 

0U12/IH21  (CAL  w$T  173-iOO) 

37  0 

VING  L.S. 

.QCO 

.COO 

( ftviGwoe  j n 

DATA  l.-ct  AVAi._A9LE 

5.  COO 

.000 

( «UGW03  ) O 

DATA  SOT  AVAiL»2',  £ 

10.000 

.000 

(RUGVIOI  A 

CMI2/IH2I  (CAL  “ST  173-100) 

37  0 

VIaNG  u.s. 

25.0GC 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYHSOt. 

CONFIGURATION  DESCRIPTION 

ALPHA 

beta 

t PUGW07  ) Q 

0Ht2/;n21  tCAL  mot  173-lcO) 

37  0 

i/|NG  L.S. 

.000 

.000 

: ou&WOS  ) □ 

t»IA  *OT  AvaIlADlE 

, s.ooo 

•COO 

{ flUGwOS  J O 

data  not  AVAlLArJl  c 

iO.OOO 

.000 

IRUGVIOJ  A 

0H12/IM21  ICAL  HST  T73-100] 

37  0 

WING  L.S» 

2‘)  .000 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


D^TA  set  SvkbOv 
t PU5W07  ) Q 
t RUC-W08  ) □ 

( flUG¥Q9  ) O 
tnucwio}  A 


CC'iCiC.\;»ATICS-  CESCPiPTIs-j 
aw.2/H?l  ICAL  “SI  173- ICO) 
DATA  not  available 
DATA  ,,CT  AVAILARI  E 
OH12/IH21  tCAL  MST  173-100) 


alpha  9e:a 


37  0 

V|f«  u.s. 

.3G0 

.COO 

5,000 

.000 

to.oco 

.coo 

37  0 

v:ng  L.5. 

25.000 

.000 

FIG.  19  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  CRBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYMBOL 
e fiuOdOl  ] Q 
t RU0W08  ) □ 

i RUGV09  ) O 
RUGVtO  ) A 


configuration  OeSCRlPTION 
OH12/IH21  (CAL  M5T  173-lCOJ 

data  kct  available 

DATA  NOT  AVAILAGIE 
OH12/IH21  (CAL  MS"  173-IQO) 


ALPHA  BETA 


37  0 

W!N3  L.S. 

.000 

,00Q 

5.000 

.000 

to. 000 

.000 

37  0 

W N3  L.S. 

25 .000 

.000 

FIG.  19  EFFECT  CF  LOW  ALPHA  ON  UNOISTURBEO  ORB  I TER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  set  symbol 

t RUOW07  ) Q 

C PUSVC8  ) □ 

t ROGMCB  ) o 

tRUGMlO)  2S 


CONfCGUBATION  CESGRIPT|CH 


0«12/IP21  HSr  [73-10G1 

data  N3T  available 

data  MQT  available 
0HI2/;h21  CCAL  HST  173-ICOJ 


ALPHA  BETA 


37  0 

^tNG  L.S. 

.OGO 

.COO 

5.000 

.000 

10. COO 

.000 

37  0 

WING  L.S. 

25.CC0 

.oco 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET 
( RUGW07  J 
t RUGW08  J 
C RUGW03  ) 
CRUCVIQ  1 


1 


FIG 
MACH  = 


STKSOL  CONriG'JRATrCN  DESCRIPTION 
n CN12/IH21  (CAL  HST  173-1001 

□ DATA  NOT  available 

O DMA  NOT  available 

A DHI2/IH21  (CAL  HST  173-1001 


ALPHA  BETA 


37  0 

VINO  L.S. 

.000 

.000 

5,000 

.000 

1 □ .000 

.000 

37  0 

VING  L.S. 

25 .000 

.000 

IG.040  HAW/HT= 


.850  2r/B 


,600 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF  „ 


data  set  swol 

ecu'' 1 SURA  I ION  descript  !C‘J 

ALPHA 

beta 

t RUGW07  J Q 

0H12/IHZI  [CAL  HST  173-iOO) 

37  0 

wine  L.S. 

.000 

.000 

t RU3>i08  ) □ 

data  not  available 

5.000 

.000 

( RUCW09  1 O 

data  mot  available 

10.000 

.000 

CRUGWIOT  A 

OMI2/IK2!  (Cal  hST  173-100) 

37  0 

'(IMS  L.S. 

25.000 

,000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  symbol 

CC^^^GUPAT^ON  OESCRIPTICN 

ALPHA 

6EU 

{ RU0VO7  ) Q 

0H12/IM21  (CAl  WST  173-lQO) 

37  0 

WING  J..S. 

.030 

.000 

( RUCWOB  ) n 

DATA  fiOr  available 

5.000 

.000 

( RU0V09  ) O 

DATA  MOT  available 

lO.OCO 

.era 

(RUGWID)  A 

OHJ2/!H2t  tCAL  HSr  173-100) 

37  0 

XING  L.S. 

25.000 

.OGO 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


SET  SYMSOE  C0S-!^!GU*?AT10Ni  CESCPIPTJOM  . ALPHA  BETA 


t RUGW07  ) C 

3 CH12/IM2 

J (CAl 

173-;go; 

37 

0 

VING  U.S. 

.000 

.000 

{ nuGwos ) r 

1 Data  not 

AVA5LA£?LE 

5.000 

.oco 

( RUGV09  ) < 

> DATA  not 

available 

10.000 

.000 

(RUGVIOJ  Z 

\ CHI2/IH2 

1 (CAL  HST 

173-100) 

37 

0 

VING  L.S. 

25 .000 

.000 

FIG.  13  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSI^ER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYMaOL 

CONE IGURAT ION  DESCRIPTION 

ALPWA 

BETA 

t RUGW07  ) Q 

0HI2/IW2I  CCAL  MST  173-100) 

37  0 

WING  L.S, 

.000 

.000 

t RUGM08  ) □ 

DATA  NOT  AVAILABLE 

5.000 

.000 

C RUGW9  ) O 

DATA  HOT  AVAILABLE 

10.000 

,000 

CRUGWIO)  A 

0HI2/IH2I  tCAL  HS7  173-lDO) 

37  a 

WING  L.S. 

25.000 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  S£T  S»>30L 

I PVOW  ) Q 
( BuG,iG8  ) □ 

t RUo*09  J O 
(RUGWIO)  A 


C3MriCu,?ATIDM  OESC^TIPTIC, 
Cwu/th?'  (CA'_  HST  ;73-!C0) 
data  not  AVAiLABLC 
data  not  ava::as’.e 
CH1J/IM21  (CAE  HSt  173-100) 


ALPHA  beta 


37  0 

VINC-  >..5. 

,000 

.000 

5.000 

.coo 

10.000 

.000 

37  0 

WINC-  L.S. 

25.000 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SYMB:n_ 

CCNnGU'JAIION  DESCRIPriC-^ 

ALPHA 

BETA 

C RUGW07  ) Q 

0K12/IH21  CC*L  HST 

173-100) 

37  0 

WHIG  L.s. 

.000 

.000 

C RUGW08  ) □ 

DATA  NOT  AVAIUABuE 

'5,000 

.000 

C RuGWO*}  ) V 

DATA  NOT  AVAILABLE 

10.000 

.000 

CRUCVIO)  A 

0H12/JH21  (CAL  HST 

173-100) 

37  0 

wllffi  L.S. 

25.0C0 

.000 

FIG.  19  effect  of  LOW  ALPHA  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  ser  SYMBOL  CO^ffI(KJPAT|ON  DESCRIPTION 


f PU5W07  3 
C RUGW08  3 
C RU0W09  3 
RUOWtO  3 


0HI2/IH2!  tCAL  MST  I73-ID03 
DATA  KOI  A/AILABLE 
DATA  KOI  available 
0H12/IH2I  (CAL  HOT  173-1003 


ALPHA  beta 


37  0 

VINO  L.S. 

.000 

.000 

5.000 

.000 

10.000 

.000 

37  0 

VINO  L.S. 

25 .000 

.000 

MACH  = 16.040  HAW/HT=  .300  2Y/f! 


.750 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


D*tA  SET 

CCNFIC’JRATIOK?  DESCRIPTION 

ALPHA 

BETA 

[ RUGW07  ) Q 

CH12/1H21  tC^L  HST 

172-tOO) 

37  0 

WING  L.S. 

.000 

.000 

( R'JGwOa  ) u 

OATf  hiCT  available 

5.0C0 

.000 

t RUGW09  ) O 

DATA  NOT  available 

10.000 

.000 

iRuOVlO)  A 

0H12/|H21  (CAL  HST 

[73-100) 

37  C 

W'NG  L.S. 

25.000 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  set  sthbol 

( RUGW07  ) Q 

t RUG«»  J □ 

{ RUOV09  ) O 

t RUGWIO  ) A 


CCNT^IGURATICJN  0E5CRIPTICM 


OH12/(H2l  tCAL  H3T  173-lOCJ 
data  nor  AVAlLABi.E 
data  not  AVA|l.AB_E 
OM12/IH2!  tCA.L  HST  173-100) 


ALPHA  SETA 


37  0 

WING  L.S, 

.000 

.000 

5.000 

.000 

37  0 

10.000 

.000 

WING  'L.S. 

25 .000 

.030 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  STM8Ct. 

CONFIGURATION  description 

ALPHA 

beta 

t RUCV07  J n 

0H12/IM2I  tCAL  HST  173-100) 

37  0 

WING  L.S. 

.000 

.000 

t RUGV08  ) □ 

DATA  NOT  available 

s.ooo 

.000 

t RUGWOS ) O 

DATA  NOT  available 

10.000 

••  .000 

(RUGVIO)  &. 

0HI2/IH21  tCAL  HST  I73-IOO) 

37  0 

WING  L.S. 

25.000 

.000 

FIG.  19  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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MACH 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFrlCIENT,  H/HREF  ^ 


DATA  SET  STtlSOL  CC^<P *Gll»AT ION  OESCR|PT|ON 


C PUGV07  ) 
C PLIGVOS  ) 
{ RUGW09  ) 
RUGtflO  ) 


OH12/IM2J  (CAL  HST  173-100) 

data  not  available 

DATA  NOT  available 

0M17/IH2I  (CAL  HST  I73*IC0) 


37  0 
37  0 


ALPHA 

BETA 

WING  L.S. 

.COO 

.000 

5.000 

.000 

10. COO 

.000 

WING  L.S. 

25,000 

.000 

CHORDWISE  LOCATION  AS  A FRACflON  OF  LOCAL  CHORD.  X/C 


FIG.  19  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFEjR  RN/Lt 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


0*TA  SET  Svh'BOt. 

CONTIG'J»*’’ICN  S£SCPJ=TICN 

BETA 

t PUGK07 : n 

0H12/IH21  (TAL  HSI  I73-IO0) 

37  0 

WING  L.S. 

.000 

.000 

( 91IO»08  ) □ 

DATA  not  available 

5,000 

.000 

f »UGX09  ) o 

DATA  not  AVAiLAOie 

10.000 

,000 

(BUCK  10  3 A 

0HI2/1H2!  CCAl  HST  173-100! 

37  0 

WING  L.S. 

25.000 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET 
f RUCV07  ) 
C RUGW08  ) 
( RUGW09  ) 
CRUGiMO  ) 


! 


V FIG 
MACH  = 


STHSOt 


C!)NFlGU»AIIO'l  DESCRI“TiOM 
CH1J/IK2I  (CAL  HST  i73'|001 
data  NCT  AV‘!LA9LE 
data  no:  available 

CH12/IH21  fCAL  “ST  173-100) 


37  0 
37  0 


ALP“A 

3cTA 

VING  L.S. 

.000 

.000 

S.OCO 

,CCO 

10  000 

.COO 

vino  L.S, 

25.000 

• COO 

16.040  HAW/HT=  1.000  2Y/B  = .750  P/iGE  470 


RATIO  0F  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMQOl. 

configuration  description 

ALPHA 

BETA 

f RU5W07  J Q 

0M12/IM2I  (CAL  HST  I73-I00J 

37  0 

WING  L .S. 

,0C0 

.000 

( RUGWOB  J □ 

DATA  ROI  available 

S.OOO 

.000 

t RUG1.09  ) O 

DATA  not  available 

10.000 

.000 

tRuGwiO)  A 

CHI2/IH21  (CAL  HST  I73-I003 

37  0 

WING  1 .5. 

25.000 

.OCO 

MACH  = 16.040  HAW/HT=  1.000  2Y/B  = .950  PAGE  471 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYl-aOL 

CONCiGU'TATIOS  DESCRIPTION 

ALPHA 

9£TA 

f PUSW07  ) Q 
1 0U5W08  ) □ 

CNI2/:“21  tCAJ.  US7  173-iOO) 
DATA  NOT  AVAU.A91.E 

37 

0 

WING  L.S. 

.000 
5.  coo 

.COO 

.COO 

( RUGW09  ) O 
(RuCwio)  A 

CH12/IH2I  ICAi.  HST  173-100) 
DATA  NOT  AVAKABLE 

37 

c 

VING  L.S. 

10.000 

25,000 

.000 

,000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  set 

( RUCW07  ] 
( RUGW08  ] 
( RU3W09  ] 
(RUGWIO  ] 


I 


FIG 
MACH  = 


STKOra.  CONFIGURATION  DESCRIPTION 

Q OHI2/IH2I  (CAL  HST  173-100)  37  0 

□ DATA  NOT  available 

Q 0HI2/IH2I  (CAL  HST  173-100)  37  0 

A DATA  NOT  available 


ALPHA  beta 

WING  L.S,  .000  .000 

5.000  .000 

WING  L.S.  10.000  .000 

25.000  .000 


CHOROWISE  LOCATION  AS  A FRACTION  OF  LOCAL  CHORD,  X/C 

. 19  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO'  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF  „ 


DATA  SET  SVKaOt  CO«FIGU;?AT|CN  C«^SCRiPTION  ALPHA  6ETA 


: RUGW07 ) r 

3 CHI?/IH2|  <CAL  H$T 

173-100) 

37  0 

WING  L.S. 

.000 

.000 

t RUGrfOC  ) r 

1 DATA  N3f  AVAlLAe^E 

5.000 

.000 

f RUGV09  ) C 

> 0MI2/IH2I  (CAL  HST 

173-100) 

37  0 

WING  L.S. 

10.000 

.000 

(RUCWIOJ  2 

i DATA  fiOT  available 

25 .000 

.000 

FIG.  19  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFERl  RN/Ll 
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MACH 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL 
t RUGV07  ) Q 
( RUG»*OS  J □ 
t RUGW09  ) O 
RUGWJO  ) Ci 


CONFIGURATION  DESCRIPTION 

ALPHA 

BETA 

0H12/IH21  (CAL  HST  173-IOOJ 
DATA  NOT  available 

37 

0 

WINt.  L .S. 

■ .000 
5.0CO 

.000 

.000 

CH12/IH7!  (CAL  "ST  173-iOOJ 
DATA  NOT  available 

37 

0 

WINC.  L.S. 

10.000 
25 .000 

.000 

.000 

MACH  = 18.330  HAW/Hf-  .850  2Y/B 


.GOO 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF  „ 


DATA  SET  SYMBOL  CONFIGURAY iCN  DESCPiRTIOS  ALPHA  BETA 


C RUGW07  ) f 

3 0MI2/IH2I 

fCAL  HST 

173-1001 

37 

0 

WING  L.S. 

,000 

.000 

( RUGWO0  1 1 

J data  KOf 

AVAILABLE 

3.000 

.000 

C RUGKOB  3 C 

> CH12/IM21 

(CM.  HST 

I73-JCQJ 

37 

0 

WING  L.S. 

10.000 

,000 

( RUGWIO  ) Z 

iL  data  kot 

AVAILADlE 

25 .000 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  svrBoi. 

CONPIGURAi ion  DESCRIPTION 

ALPHA 

beta 

[ HUM07  ) Q 

0HIJ/IK2J  CCAL  HST 

173-100) 

37  0 

l.s. 

.000 

.000 

C BUGkOB  j □ 

OAIA  NOT  AVATLAOlE 

^.000 

.coo 

( RUG'103  ) O 

CH|2/l^*21  CCAl  HST 

173-100) 

37  0 

WIW  L.S. 

10. coo 

.000 

(RUGWIO)  A 

DAtA  KOT  AvAILAOLE 

25 .000 

.000 

FIG.  19  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF  ^ 


OMA  SET  STM9CL  CONFISOSATION  DESC»I°TICN  ALPHA  BETA 


( POGi/07  ) f 

CCAL  MOT 

173-1001 

37  0 

WING  LaS« 

,000 

.oco 

C RUGW08  ) L 

J DATA  not  AVAfLABLE 

5.000 

.000 

C RUGV09  ) C 

> OHI2/1H21  (CAL  HST 

173-100) 

37  0 

WING  L .Sa 

10.000 

.000 

(RU6WIO)  1 

i DATA  NOT  AVAILABLE 

25.000 

.GOO 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STI1BOL  CONFIGURATION  OESCBIPTION 


alpha  beta 


( RO0W07  ) 
( RUGKOB  } 
C ROGW09  ) 
RUGWIO  ) 


0HI2/IH21  CCAL  HST  173-100) 
DATA  NOT  AVAILABLE 
0H12/IH21  (CAL  HST  I73-I00) 
DATA  NOT  available 


37  0 

VING  L .S. 

.000 

.COO 

5.000 

.000 

37  0 

VING  L.S. 

10. 000 

.COO 

25.000 

.000 

FIG.  19  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF  ^ 


DATA  SET  SYHBCU 


{ ftuOWOT  ) 
( R-JCV08  ) 
( RUCW03  I 
RUCWIO  ) 


COKT 1 CUBA T ION  DESCRIPT  I CN 

ALPHA 

0CTA 

CHI2/IH2I  !CAL  MST  173-lCO) 
DATA  NCI  available 

37  0 

HIW5  L»S. 

.000 

5.000 

.000 

.cco 

OHI2/1H2!  (C‘L  nst  I73-:00) 
DATA  AICI  AVASLABlE 

37  G 

Mim  L.5. 

10.000 

25.0CC 

.oco 

.OCQ 

FIG.  19  "effect  of  LOW  ALPHA  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  FjlN/Ll 
MACH  = 18.330  HAW/HT=  .900  2Y/B  = .500  PAGE  480 


RATIO  OF  LOCAL  TO. REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


. DATA  SET  SYMBOL 
C BUG%07  ) Q 
CPUGV08)  ‘M 
C RUGW09  ) Q 
(RUGWIO)  A 


CONPIGURATION  DESCRIPTION 
tCAL  HST  173-100) 
DATA  NOT  AVAlt^OLE 
OHI2/IM21  tCAL  HST  I73-I00) 
DATA  NOT  AVAILABLE 


37  0 
37  0 


alpha  beta 

wing  L,S.  .000  , 000 

S.OOO  .000 

WUJG  10.000  . .000 

25.000'  .000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  S£*  S''"30L 

ccnp:c’v»atjc\  :i5sc»i®tjov 

AL«»WA 

beta 

t P-JCV07  ) Q 
( RUG*08  ) U 

C^\7/\^2\  ^CAL  173-lCO) 

DATA  K‘OT  available 

37 

0 

WING  1 ,S, 

.000 

5.0C0 

.000 

.000 

t RUC«03  ) O 
(RUGWIQ)  A 

CH|2/;h21  {CAL  HST  173-100) 
OAfA  NOT  AVA!L^9LE 

37 

0 

WING  L .S. 

10.000 

25.000 

.000 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET 
t RUQV07  1 
( (?uewO0  ) 
C HUG,t09  1 
tRUGVlO  ) 


I 


FIG 
MACH  = 


5VK8(X  COfrf^lGuRATiO'J  DESCnloTIc;^ 

ALPHA 

beta 

1 

□ OH{2/iM2l  (CAl  HST  173-iOO) 

□ DATA  NOT  available 

37  0 

WING  L.S, 

.000 

5.000 

.000 

aDOO 

0‘<l2/|w2t  (CAL  HST  173-100) 
a DATA  NOT  available 

37  0 

WING  L.S, 

10.000 

25.000 

.300 

.300 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STIiBOL 

t RU0W07 } n 

( RUGWCa  ) □ 

( RUGW09  J O 
RUCVIO  } A 


CO!^:GUfiAT|3‘)  description  ALP«A  beta 


OKI2/IH21  (CAL  WST 

O^TA  not  available 

173- ICO) 

37 

0 

WING 

.003 

5.0CO 

.□CO 

.000 

0HI2/IH21  (CAL  HST 
DATA  not  AVAJlABlE 

173-ica) 

37 

0 

WING  L»^.. 

10.030 

25.000 

.000 

.000 

FIG.  13  EFFECT ‘OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STHBOL 

configuration  description 

ALPHA 

BETA 

( PUGV07  1 Q 
f RUCwOS  ) □ 

0H12/IH2I  tCAL  HST  I73-10C) 
GAIA  NOT  available 

37  0 

WING  L.S. 

.000 

5,000 

.000 

.DCO 

t BUG^03  J O 
(HUGIMO)  A 

aP!2/|H2i  (CAL  HST  173-100) 
QA’A  NO'  available 

37  0 

WING  L.S, 

10.000 

25.000 

.COO 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF  ^ 


DATA  SET  SVKBX  CCKFIDURATtON  OESCPIPTICN 


( PUGW07  ) 
( RUCWOe  ) 
( RUGW09  J 
fiUCWIO  ) 


OWI2/IH2I  (CAL  WST  i73-100I 
DATA  '!OT  AVAILABLE 
0«I2/IH21  (CAL  HST  173-100) 
0A7A  M3T  available 


37  0 
37  0 


alpha  beta 

WING  L.S.  .COO  .000 

5.000  ■ .000 

WING  L.S.  10.000  ,000 

25.000  .000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STKBCL 

CONTIGUPATION  oe$cri^ticn 

ALPHA 

BETA 

1 RUGW07  ) Q 

CNI2/IH21  CCAL  HST  173-100) 

37 

0 

WING  L.S. 

.oco 

.COO 

( RU3„08  ) □ 

OATA  sot  available 

5.000 

• QOO 

t RUGKOS  ) O 

(Cal  HST  173-100) 

37 

0 

v:ng  l s. 

10.000 

.000 

CRUGWID]  A 

OAIA  SCI  available 

25.000 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF  „ 


DATA  SET  STM3CL  C0NFI6UPATICN  DESC^'.PTICN  ALPHA  BETA 


( PUGV07  ) r 

3 CHJ2/JH2I  (CAL  H$T 

173-100) 

37  0 

VING  L.S. 

.coo 

.000 

f RU15W08  ) L 

1 DATA  not  available 

3.000 

,000 

t RUGW09  ) C 

> OHl2/tH2l  (CAL  HS7 

173-100) 

37  0 

WING  L.S. 

10.000 

.coo 

(RUCVIO)  C 

i 0A7A  NO?  available 

23 .000 

.000 

PAGE  488 


MACH 


18.330  HAW/HT= 


1 .000  2Y/B 


750 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  StmBCL  cosf  tG’Ji’ATiON  0E3CPIPTI0N  ' ALPHA  ' SETA 


t RUGV07  ) f 

^ OHl2/iH2l 

(CAL  HS'^ 

173-100) 

37 

0 

wiMo  L.s; 

.000 

.000 

t RuGvoe  1 r 

3 OATA  NOT 

available 

s.ooo 

.000 

( RUGW09  ) C 

> 0M12/IH?! 

(CAL  H$T 

I73-100) 

37 

0 

WING  L.s. 

10.000 

.000 

[RUGwtO)  Z 

^ data  not 

available 

25.000 

.000 

MACH 


18.330  HAW/HT=  I .000  2Y/B 


.950 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF  „ 


SET  Srf'SOL  CON'^IGU'TATiC'J  CiSCO!  = TICS  ALPHA  SE^a 


( PUGV07  T C 

!]  c*^i?/:w2i 

CCA'. 

fjsr 

|73-:0J) 

H7 

VI MG  L.G. 

.OCO 

.QGC 

t RUGV08 ) r 

] C>";7/|H21 

ICAt 

U3T 

173-iCO) 

?7 

6 

WiMG  L.li. 

S.CGG 

.000 

(PUGW09)  < 

} 0AT>1  NO? 

AVAU 

Aai.E 

lO.OGO 

.000 

C RUGWIO  ) 2 

0wl?/lH21 

(CAt 

Hsr 

173-iQO) 

37 

0 

|,!NG  U.'i. 

25.000 

.cac 

FIG.  19  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  pN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SrnSOL  CCNFIG'JRATICS  DESCf^IPTlCN 


CRUGW07J  Q 
( RUGW08  ) □ 

C POGW09  ) O 
(RVJCWiO)  A 


OM12/1H21  CCAL  HST  173-100) 
OHI2/IH21  (CAL  W3T  173-100) 
□ML  NOT  AVAILABLE 
0NI2/IHJI  (CAL  HST  173-100) 


ALPHA  beta 


37  0 

KING  L.S. 

*000 

,000 

37  0 

WING  L.S. 

5,000 

*000 

10.000 

.000 

37  □ 

WING  L.S. 

25,000 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DAT^  SET  STHBOL 

COKFIGURATJON  DESCf?l<>7 ION 

MPHA 

BET^i 

( RUGM07  ) Q 

CH12/IH21 

tCAL  HST 

173-lDO) 

37 

3 

WING 

L.S. 

.000 

.OGO 

( <TUGVOS  ) □ 

0HI2/1H2I 

(CAL.  HST 

173-100) 

37 

0 

WING 

L.S. 

5,000 

.OCO 

C SUGW09  ) O 

DATA  K3T 

available 

10.000 

.000 

tRUGWlO)  i 

0H17/IH2I 

(CAL  H$T 

173-100) 

37 

C 

WING 

L.S 

35.000 

.000 

. ' I 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  SET  srrecx  • configuration  description  alpha  beta 


c Rusva? ) r 

(Ot 

M5T 

173-lCO) 

37 

0 

wrNG 

L.5. 

aCOQ 

.000 

( RUGV03  ) L 

J CH12/IW2I 

CCAl 

Ms: 

173-103) 

37 

0 

WING 

L.S. 

5,000 

.000 

C RUGWD9  ) Z 

> data  not 

availadle 

10, COO 

.000 

(RUGVIO)  Z 

i 0H12/IH21 

(CAL 

HST 

173-lOQ) 

37 

0 

WING 

L 

25.000 

.000 

FIG.  19  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


seta 

WING  L,t.  .000  .000 

WING  L.B.  S.OOO  .000 

10.000  .000 

WING  L.r:.  25.000  .000 


t 
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DATA  SET  STM90L 
( BUGW07  ) Q 

t RL'GWOS  ) U 

( R'JGWOS  ) O 

NdCWlO)  A 


CQNFIGUPATI2N  DESCRIPTICN 
OH12/IH21  (CAL  H5T  173-100)  37  0 

OH12/IH21  (CAL  HST  I73-10Q)  37  0 

DATA  not  available 

0Hi2A!N2l  (CAL  HST  173-100)  37  0 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF  ^ 


DATA  SET  SYM8C3L 
C ROGW07  ) Q 
( RueWB  ) □ 

( RUGW9  ) O 
RUGVtQ  ) & 


CONFIGURATION  DESCRIPTION 
OH12/IH2I  tCAL  KST  I73-IQ0) 
0WI2/I"2l  ICAL  HST  173-100) 
DATA  not  AVAILABLE 
CHI2/IH21  ICAL  HST  173-100) 


ALPHA  BET/. 


37  0 

WING  L.S. 

' .000 

.000 

37  0 

WING  L.S. 

5.000 

.000 

10.000 

.000 

37  0 

WING  L.S. 

25.000 

.GOO 

FIB. 
‘ MACH  = 


13  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


CAT*  SET  SVM60L 
t PUGW07  ) Q 
t RUOWC8  ) □ 

t RUGV03  ) O 
RUGWIO  ) £ 


COKFIGUTATICN  OESCRI»T!OM 
CH12/IH21  ECAL  H3I  I73'iOC) 
0HI2/IH2I  (CAL  PSI  173-tOO) 
DATA  KOt  AVAILAgcF. 

CH12/IH21  CCAl  hST  :73-)00) 


alpha 

0GTA 

37  0 

wiw;  L.s. 

.000 

.000 

37  0 

WING  L.s. 

5.000 

.coo 

JD.OOO 

.000 

37  a 

WING  L.s. 

25.000 

.000 

FIG.  19  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  OR8ITER  WING  HEAT  TRANSFER  RN/Ll 
* ' I 

MACH  = 19.18C  HAW/HT=  .300  2Y/B  = ,250  PAGE  49S 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYKeOU 

CCt.-EIGGRATION  OESCRIRTiCS 

alpha 

beta 

( PUGW07  1 D 

CH12/IH2I  (CAL  “ST  173-lOC'l 

37  0 

VINO 

L .S. 

.coo 

.000 

( RUGWOB  ) □ 

OM12/IM21  (CAl  “ST  173-iGG! 

37  0 

Vino 

L.S. 

5.000 

.000 

{ RUGW09  ) O 

data  rot  AVAi‘.*BLC 

10.000 

.000 

(RUCKIO)  A 

0H12/IH2!  (CAL  H3T  173-100) 

37  0 

WIN'O 

L.S. 

25.000 

.000 

FIG.  13  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
MACH  = 19,130  HAW/HT=  .900  2Y/B  = .400  PAGE  4' 


RATIO  OF' LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF  ^ 


data  set  STHBO.  CCNEISURATION  OESCRIotlON  ALPHA  BETA 


c oi;G»f07  J r 

] CW12/IH21 

(CAL 

MST 

r73-:cD) 

37 

c 

VINO 

L.S. 

■COO 

.000 

( puowce ) L 

J OH12/IH2I 

(CAL 

MST 

173-JOO) 

37 

0 

WING 

L.S. 

5.0DO 

.000 

( RL-GW09  ) C 

> DMA  NOT 

AVAJLAD  Z 

10.000 

.000 

(RUGWIO)  1 

ik  (?*-»;  2/ IH2J 

(CAL 

Msr 

173-100) 

37 

0 

WING 

L.S. 

25 .000 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OATA  SET  SrMSOL  COT'^ICLWATICN  DESCRIPTION  ALPHA  SETA 


t RUGW07  ) C 

] CHI2/IH21 

tCAL 

I73-I00I 

37 

0 

WING 

L.S. 

.000 

.000 

( RUGWC8  3 r 

1 0MI2/IH2I 

(CAL  HST 

I73MQ0I 

37 

0 

WING 

L.S. 

5»000 

.000 

( RUCW09  3 t 

> data  not 

AVAiLAOLC 

10.000 

,000 

(RUGW10  3 21 

^ CH12/IH2J 

(CAL  v'ST 

173-100) 

37 

0 

WING 

L.S. 

25,000 

.000 

MACH  = 19.180  HAW/HT=  .900  2Y/B 


.600 


PAGE  499 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DAU  set  StKODL  configuration  OeSCRiPTlCN  ALPHA  5£TA 


t PUSH07  3 C 

3 OH12/1H21 

CCAL 

173-1003 

37 

0 

VING  L.S. 

.coo 

.cco 

( RUGWO0  3 L 

J 0H12/IH21 

tCAL 

HST 

173-1003 

37 

0 

WING  L.S. 

5.000 

.000 

( RU6WD9  3 X. 

> data  not 

AVMLAGLE 

lO.OCO 

.000 

{AU6VI0)  C 

i CHI2/IH21 

fCAL 

Hs: 

173-1003 

37 

0 

WI.NG  L.S. 

25.000 

• CCO 

FIG.  19  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 

.750  PAGE  500 


MACH 


19.180  HAW/HT= 


300  2Y/B 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


D^^A  SET  SYMBOL  CONEIGURATIOH  DESCRIBTION 
(RU3W07)  n 0H12/IH21  (CAL  HST  I73*iOD] 

(RUGMO0  3 □ 0H12/IH21  (CAL  HST  I73-IOD3 

(RUGW03  1 O DATA  NO,  available 
CRUGWIOl  A 0HI2/IH21  (CAL  HSr  173-100) 


37  0 
37  0 

37  0 


ALPHA 

beta 

WtNG  L.G. 

.000 

.000 

wing  u.s. 

3.000 

.000 

10,000 

.000 

WING  L.S. 

25.000 

.000 

CHOROWISE  LOCATION  AS  A FRACTION  OF  LOCAL  CHORD,  X/C  ' 

FIG.  19  EFFECT  OF  LOW  ALPHA  ON  UNDISTIJRBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 


MACH  = 19.180  HAW/HT=  ,900  2Y/B  = .950 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  STM8CL 

CONE leuRAT  (OS'  OESCRIPtlON 

ALPHA 

BETA 

t PUCwOT  ) Q 

0H1?/I((21  (CAL  HST  STa-iOT) 

37 

0 

WJf«3 

L*5, 

.000 

.COD 

CBUGWC8  J □ 

CHl?/|h2i  CC‘E  PST  J73-I00) 

37 

0 

WING 

u.s. 

5,  COO 

.000 

( RUGl.09  ) O 

CA'A  NOT  AV. IlaSLE 

10.000 

.000 

(RUGWIO)  A 

OHI2/IH21  COAL  HST  173-100) 

37 

0 

V!N5 

L.Sa 

25.000 

.cco 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  CONFIGURATION  OESWIPTICN  ALPHA  BETA 


t RUGW07  ) (_ 

) OMI2/1H2I 

CCAL  HSI 

173-1001 

37 

0 

WING 

L.S. 

,000 

.000 

( RUGV08  ) r 

1 

(CAU  HST 

173-tOO) 

37 

3 

wing 

L.S. 

5.000 

.000 

( RUGW09  1 Z 

> DATA  NCI 

AVAl LADLE 

10.000 

.000 

t RUGWIO  J 2 

1 OHI2/IH2) 

(CAL  MST 

I73-I0OJ 

37 

C 

WING 

1.3. 

25 .000 

.000 

FIG.  13  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
MACH  = 19.180  HAW/HT=  1.000  2Y/B  = .400  PAGE  503 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SYHOOl.  COWISU^AIION  KSCRIPTIO'J 


t RUGW07  ) 
tPOOwOO  ) 
( RUGW09  ) 
RUOWIO  J 


(>H12/IH2I  (CAL  HST  173-1001 
CH!2/I'«I  (CAL  HSI  173-tOOl 
DATA  LCr  AVAILAR'  E 

cni2/!ic:  ical  ivj  rjol 


37  0 
37  0 


37  0 


alpha 

DETA 

WINS  L.S. 

.000 

,000 

WINS  L.S. 

5.000 

.000 

lO.OOO 

,000 

V mo  L.S. 

2S.rj;jo 

.000 

FIG. 
MACH  = 


19  effect  of  low  alpha  on  undisturbed  ORBITER  wing  heat  transfer  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  0E3CBI'’fIC!l  ALPwA  beta 


t PU5^C7  } r 

3 CHi?/;H2i 

(C*L 

hST 

173- i?G) 

37 

0 

wrNG 

L.S. 

,000 

.DOC 

t ) L 

j (vi2/:«2i 

(73- lOQ! 

37 

0 

VING 

L.S. 

5,000 

.000 

< BOGW09  : c 

> UATA  not 

AVAILA3LC 

1C. 000 

.000 

(RUGWIO)  Z 

X 0H12/IH21 

(CAL 

MST 

173-100) 

37 

0 ' 

WRiG 

L.S. 

25.000 

.000 

FIG.  19  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  RN/Ll 
MACH  = I9.I8G  HAW/H.T=  1.000  2Y/B  = .600  PAGE  505 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  s»raoi 


( »UCW07  ) 
« p-jTjrjii ) 
( PU0<03  ) 
(RUGaIO  I 


CE'IPIC-UOaTIG',  CESC’iPTICtfl 
0“!7/l-‘2I  [SAL  HST  t73-;':'DJ 
C‘l|^/|*<il  fCAL  t7'J-'i001 
DATA  t.-O'  A/ARABlE 
C5til2/lH2l  teal  l<,r  173-lDO) 


37  0 
37  0 


37  a 


alpha 

beta 

WlfiS  L.S. 

.233 

.000 

v:r.G  L.S. 

5.330 

.000 

10.030 

.OX 

W!UCi  L.S. 

25.000 

.GUO 

.-lACH 


19.180  HAW/Hf=  1.000  2Y/B  = ./50 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF  ^ 


DATA  SET  STHBOl. 
C PUSi<07  , n 
C Ry0>i08  ) □ 

( PUGtTOa  ) O 
RUGilO ) A 


COMFIG'JRatICJT  DESZRiPTIC*.! 
0H!2('1H2|  (CAL  wsr  173- ,30) 
OH12/1H2I  tCAL  HSr  I73-1C0) 

data  NCI  available 
CHI2/IK21  (CAL  HSI  173-100) 


ALPHA  beta 


37 

Q 

WING  L.S. 
1M»3  L.S. 

•000 

.000 

37 

0 

5.CC0 

lO.QCO 

.GCO 

.COO 

37 

0 

WING  L.S, 

2S.OCO 

,coo 

MACH 


!9,180  HAW/H7=  1.000  ?Y/B  = 


,9fiO 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  4TK80L 

(RUGV07 ) Q 
t «U3V08  , □ 

t RJGV09  ) O 
RU&VIO)  A 


CONFiGUPATlON  OESCRIPIICK  ALPHA  BETA 


0HI2/IH21 

CCAL  H5T 

173-lOOJ 

37 

0 

vertical 

.000 

.000 

OATA  Not 

available 

5,0C0 

.000 

data  no*' 

AVAiLAU!  £ 

lo.noo 

.000 

(CAL  HSt 

i73-i03J 

37 

d 

'•ERTICAL 

25.0C0 

,OOC 

MACH  = 6.390  HAV,VHr=  .800  6AGEIiO=  40.UQ0  1 PAGE  508 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


CATA  SET  SrK33;. 

:C»iPT;cJl 

alpha 

BETA 

( PUGV07  } Q 

CH12/IU2J  (C^L 

I73-:03J 

27  0 

VffRT jCAt 

,occ 

.000 

( R-JGVOa  ) □ 

DATA  f:Ct  AV/  JtASt?: 

,000 

£ RUCV09  ) ii 

data  NCT  AVAJLAOLE 

JO. 000 

.coo 

(RUOVIO)  A 

0M12/IH21  (C>L 

I73-I0E) 

37  0 

VERTICAL 

25.000 

.000 

.PAGE  509 


MACH 


6.980  H/‘V//HT  = 


300  6AGEU0=  40,000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF-._ 


DATA  SET  SYM8S1.  CCNE!G-j5AT]M  DESCRIPTION 


1 RUGV07  1 D 
(PUGtfCa)  □ 
I RU0V09  > O 

to  I A 


(CAL  NST  179- 100) 
OAtA  ff3f  available 
DATA  NOT  AVAILAaiE 
0HI2/JH21  (CAL  HST  173-100) 


37  0 
37  0 


ALP»HA 

BETA 

VERTICAL 

.DCO 

,000 

5 «000 

.000 

to.cco 

.GCC 

vertical 

25,000 

.000 

■ FIG.  20  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORB I TER  TAIL  HEAT  TRANSFER  RN/Ll 
MACH  = S.980  HAW/HT=  1.000  GAGENO=  40.000  PAGE  510' 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


^)AI^  SET  STM30L 

COK-FIGURATtON  OESCRiPTlON 

ALPHA 

SETA 

( RUGV07  ) Q 

0h12/I“21  (CAL  MST  I73-IC0) 

37  0 

VEPTSCAL 

•ODO 

.000 

C HUGV08  ) n 

DATA  NOT  AVAiL«PLr. 

5.  COO 

.000 

C RU5V09  ) O 

Data  ijOT  availabie 

iO.COO 

.000 

tRUSVIO)  A 

0H12/IH2i  (CAL  H$r  173-tOO) 

37  0 

VERTICAL 

23.000 

.000 

MACH  = 16.040  HAW/HT=  .6‘jO  GAGLNU=  40.000  PAGE  511 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT. TRANSFER  COEFFICIENT,  H/HREF  „ 


DATA  SET  SrratX 

C0NEIC'-R''I3'J  CtSCRIOTlcN 

AL°HA 

BETA 

( RU0V07  , Q 

0HIJ/IH2)  fCAL  h5T  173-tOOJ 

37  0 

VERTICAL 

.000 

.000 

( RUGV08  ) □ 

data  ^0T  available 

s.oco 

.000 

( RUGV09  } O 

DATA  HOT  available 

10.000 

.000 

IRU0710,  A 

0HI2/IHZ1  tCAL  HSJ  173-lDO) 

37  0 

vertical 

25  .000 

.000 

FIG.  20  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  RN/Ll 
MACH  = IG.040  HAW/HT=  .900  GAGENO=  40.000  p'aGE  512 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


OIVTA  SET  SunaOL  COUP ICUPAT ION  description 


ALPHA  BETA 


tflUGVO?  J 
C RuGVOB  ) 
CRUGV09  ) 
RUGVIO  ) 


0H12/1H21 

(CAL  HST 

173-100) 

37 

0 

VCPTJCAL 

.000 

.000 

data  not 

DATA  not 
OHI2/IH2J 

AVAtLAetC 
AVAILABLC 
tCAL  WST 

173-100) 

37 

0 

VEKTIpAL 

5.000 

10.000 

25.000 

.000 

.000 

.000 

FIG,  20  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORB  I TER  TAIL  HEAT  TRANSFER  RN/Ll 
MACH  = 16.040  HAW/HT=  1.000  GAGENO=  40.000  PAGE  513 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,-  H/HREF 


OAtA  SE,  SV^83L 

CCSV^IGV'iATiOM  DESCRIPTION 

ALPHA 

BE1A 

( RUGV07  ) Q 

0HI2/1H21  tCAL  173-100) 

37  0 

VERriCAL 

.000 

.000 

( RUGVO0  ) □ 

DATA  not  AVAILAGLE 

S.OOO 

.000 

C ROGVC9  ) O 

(CAL  173-103) 

37  0 

VERTICAL 

10,000 

000 

(>n,GV10)  A 

data  Kd’f  AVML*9LE 

25. COO 

- .coo 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SThBOL  CCNT'IGURAriaN  description  alpha  beta' 


t PUGV07 I C 

D 0Hl?/rH2l  [CAL  HST 

I73-100T 

37  0 

VERTICAL 

.000 

.000 

t RUGVQ8  ) C 

j data  not  available 

5.000 

.000 

C R0GV09  ) K. 

> 0H12/IH2T  (CAL  HST 

I73-I00) 

37  0 

vertical 

10.000 

.000 

CRUGVIO)  Z 

^ DATA  NOT  AVAILABLE 

25.000 

.000 

MACH  = 18.330  HAW/HT=  .900  GAGENO^  40.000  PAGE  515 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  Svt«OL  CONFIGURATION  DESCRIPTION 


( RUGV07  ) 
t RUGV08  ) 
t RUGV03  ) 
RUOVIO  1 


OHI2/IH2I  tCAL  WST  173-100) 
DATA  M3I  AVAILABI  E 
CH12/IH21  !CAU  KST  173-lCO) 
DATA  liOT  available 


37  0 
37  0 


ALPPA 

BETA 

VERTICAL 

.000 

.000 

5.000 

.000 

vertical 

10.000 

.000 

25.000 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


d*ta  set  sTMaoL 
C RUGV07  ) Q 
«ROGi/08]  .□ 

{ RO0V09  ) O 
RUOVIO  ) A 


CCNf IGURATICN  DESCRIPTICN  alpha  beta 


0H12/IH2I 

(CAL 

MST 

173-iOO) 

37 

0 

VERTICAL 

.OOC 

.cao 

0Ht2/lH2l 

(CAL 

HST 

173-lOC]) 

37 

0 

VERTICAL 

S.OOO 

.000 

OAT^  NOT 

avmlabie 

lo.ono 

xoo 

OHI2/IH2I 

tCAL 

I73-SC0) 

37 

0 

vertical 

25.000 

,000 

FIG.  20  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  RN/Ll 
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MACH 


19.180  HAW/HT= 


850  GAGENO=  40.000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF  „ 


OAIA  SET  STMOOL  C(y>f  lOURATlON  OESCOtPTION  AU^HA  BETA 


fftusvo?)  c 

D 0H12/IH2I 

tCAL 

HSt 

i73-lC0) 

37 

n 

VEPTICAL 

.000 

.000 

C RUCVO0  J L 

J 0HI2/IH2! 

tCAL 

HST 

173-lOOJ 

37 

0 

VEPTICAU 

5.000 

.000 

t RUGV09  ) Z 

> 

AVAILABLE 

10.000 

.000 

(RUGVIO)  1 

^ 0M12/IH2I 

(CAL 

hSi 

173-100) 

37 

0 

ve<?ricAL 

25.000 

.000 

FIG.  20  EFFECT  OF  LOW  ALPHA  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER j RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SY«0(X  CONf^IGUftATION  DESCRIPTION  ALPHA  BETA 


( PUGV07  3 r 

3 OHI2/IH21 

tCAL 

MST 

173-100) 

37 

0 

VERTICAL 

.000 

.OCX) 

( RUGV08  } L 

J QHI2/IH2I 

CCAL 

HS7 

173-100) 

37 

0 

VERTICAL 

s»ooo 

.000 

C RUGV09  ) X. 

> DATA  NOT 

AVAILABLE 

10.000 

-COO 

tRuGVIO)  £ 

i OHI2/IH2I 

(CAI. 

HST 

173-tOOJ 

37 

0 

VERTICAL 

25.000 

.000 

RATI0  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^^ 


OAIA  SET  symbol  configuration  description  alpha  beta 

(RUGB07)  Q DH12/IHJ1  ICAL  «ST  173-100)  37  0 FUSELAGE  .000  .000 

(RUGBIO)  □ 0HI2/IHJ:  (CAL  HST  173-100)  37  0 FUSELAC'E  23.000  .000 

(PuGBlI  ) V 0HI2/IH21  (CAL  HSI  173-100  ) 37  0 FUSELAGE  30.000  . 000 

BUC9I2)  O 0H12/I“2i  (CAL  HSI  173-100)  37  0 FuSE'.ACE  35.000  . 000 

RUG013)  DATA  NOT  available  40.000  .000 


FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED,  0R8ITER  BODY  HEAT  TRANSFER  RN/Ll 
MACH  = 7.000  HAW/HT=  .850  PHI  = .000  P^GE  520 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


data  set  STMBOl-  CONF[GU=?ATtCfJ  OESCRIPHOM 


( RUGB07  ) 
(Rusaio  J 
( RUGBI I ] 
RUCB12  ) 
RU0B13  J 


Q CH|2/iH2!  CCAL  HSI  [73-lDO) 

□ CHI2/IH21  (CAI.  FiS'  173- ICO) 

O OHI2/1H21  (CAL  HST  173-100) 

0HI2/IH2!  (CAL  HST  173-lCO) 
DATA  NOT  available 


ALPHA  BETA 


37 

0 

FUSELAGE 

.003 

aOOO 

37 

0 

PUS;LA3E 

25.000 

.coo 

37 

0 

FUSELAGE 

30.000 

.000 

37 

0 

FUSELAGE 

35.000 
AO. 000 

.000 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„„, 


DATA  SET  STMOOC  CCNTlett^ATlCM  OESCR!P?IO*J 


( R0G907  } 
(RUGBIO) 
(WOei  I ) 
bugs:  2) 

RUGB13 J 


data  SCT  Ava,la5LE 
CXI2/IH21  tCAL  WST  173*100) 
0^12/ 1H7!  !CAi.  WST  173-100) 
0'A12/t,'2!  tCAi  mST  173-100) 
DMA  NOT  M'AiL'SLE 


37  0 
37  0 
37  0 


puselage 

PUSfLABE 

FUSILAGE 


ALPHA 

S£Ta 

.OCO 

.ooc 

25.000 

.coo 

20.000 

.000 

35. GOO 

.000 

40.000 

.000 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER'  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DMA  S£.r  SfUBOL 

( RUGB07  ) Q 
t RUGSIO  ) n 
CBU0911  ) O 
tRU0ei2)  & 
tRuGBl3)  S 


CCN=’I6UBATI0N  DESCRIPTION 
ON12/(H2i  (CAL  MST  173-100) 
CH12/IH2)  CCAl  MST  I73-IQD) 
CHI2/M21  (CAL  MST  173-IQDJ 
CMI2/IH21  (CAL  MST  173-IOD) 
DATA  NOT  available 


ALPHA 

beta 

37  0 

FUSELAGE 

.000 

.000 

37  0 

FUS'.L  TDE 

25.000 

.OCO 

37  0 

FUSEL  A(5E 

30.0CO 

.cco 

37  0 

FUSELAGE 

35.000 

.000 

40.000 

.000 

MACH  = 7.000  HAW/HT=  .850  PHI  = 180.000  PAGE  523 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  5Y*<B(X  CONFIGWTICN  OtSC’IPTCN 


ALPHA  BETA 


( RUG907  J 
[PUC-SIO) 
(PUGBU  ) 
RU3U12  ) 
RUC-313  ) 


CHI2/1H2I  ;C»L  HST  173-iCO) 
CHi3/IH2;  :r<u  “ST  173-100) 
0H12  IH21  CCA>.  U5:  1-3-jOD) 
CHI2/!«2I  fC*L  “S'  !73-s0D) 
data  not  available 


37 

0 

fuselage 

.000 

.000 

37 

a 

fuselage 

25.000 

.000 

37 

0 

i^USEL*GE 

30.000 

.000 

37 

0 

FUSELAGE 

35.000 

<10.000 

■ CCO 

.cpo 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER?  RN/L! 


MACH  = 7.000  HAW/HT^  .900  FHi  = .000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  sst  symbol 
{ RUGB07  J n 
CRUGBIO)  □ 

(Ruean  ) o 

RUG312  J A 
RUG913)  IS 


CONFICURAMCN  DESCRIPTION 
0H12/IH21  tCAL  HST  173-IOC) 
0«12/|K21  (CAL  HST  173-100) 
QM12/IH21  (cal  MST  173-laOl 
0H127IH21  (CAL  HST  173-100) 
DATA  SOT  available 


ALPHA 

BETA  , 

37  0 

FUSEl  AG€ 

.000 

.000 

37  0 

FUSEL ALE 

25.000 

.000 

37  0 

FUSFl  AGt 

•JO.  COD 

.000 

37  0 

FUSEl  AOE 

35.000 

.000 

AO. 000 

.000 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
MACH  = 7.000  HAW/MT=  .900  PHI  = 25.0D0  PAGE  525 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  symbol  C0IFIGU*!AT!CN  DESCRIPTION 


ALPPA  beta 


( RU30O7  ) 

(RUCaiO  ) 
[ RUG0I I ) 
PU50I2  ) 
RUG013  ) 


DATA  NOT  AVAILABLE 
0HI2/:H2I  (CAL  H3T  173-I00:  37  0 

CHI2/IH2I  (CAL  I'ST  173-100)  37  0 

CH|2/:h2I  (CAL  HST  I73-ICO)  37  C 
DATA  NOT  available 


.000 

fuselage  25.DC0 

Fuselage  sc.ooo 

FUSELAGE  35 .000 

' AO.OCO 


.000 
.000 
.000 
• COO 
.000 


FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB  I TER  BODY  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  StHSOl.  CONnCURATION  DESCRIPTION  ALPHA  BETA 


I RUGB07  ) 1 

□ CH12/'1H2I 

CCAL 

Hsr 

173-lCO) 

37  a 

FUSEL ^6E 

.000 

.000 

CRUG910) 

J 0H12/IH21 

CCAL 

HS^ 

I73-1C0) 

37  0 

FUSELAGE 

25.000 

.000 

CRUG8H  ) ' 

O 0H12/|u?l 

tCAL 

Hsr 

I73-10QJ 

37  0 

FUSELAGE 

30.000 

.000 

CRUGB12) 

& 0H12/IH2I 

(CAL 

Hsr 

I73-100J 

37  0 

FUSELAGE 

35.000 

.000 

CRUGB13)  • 

Cj.  DATA  not 

AVAILABLE 

40.000 

.000 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB  I TER  BODY  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„ 


o 

U 


DATA  SET  SYMBOL  COM^IGURATIOV  OESC°!pt;0'J  ALPHA  BETA 

CRUGB07)  Q 0H12/IH21  (CAL  uST  i73-!0D)  37  0 FUSEL  ACS  ,000  .000 

(RL-G810)  □ 0H|2/lH2t  (CAL  Hsr  I73-JOO)  37  0 FUSElAOE  23.000  .000 

(RU(»;il  0H12/IH2I  (CAL  HSr  173-LOOJ  37  0 FUSElAOE  30.000  .000 

(RU(5B12J  A 0HI2/1H2I  (CAL  HST  L73-I00)  37  0 FUSEl  ACE  35.000  .000 

RUG8I3)  1^  data  not  available  40.000  .000 


FIG.  21  EFFECT  .OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER!  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„„ 


DATA  SET  Sr^iSOL  COKFIGURATtDN  DESCRIPTION 


rRUGBO?  ) 
[RUGBIO  ) 
[ RD5BI  I 1 
RUGS12  ) 
RUCB13  ) 


D 0H12/IH2I  (CAL  HST  173-100) 

□ 0MI2/IH2I  (CAL  HST  173-100) 

O 0H!2/IH2I  tCAL  HST  173-iOO) 

A C*)12/IH2!  [CAL  HST  173-100) 

OAIA  N3I  available 


ALPHA  BETA 


37 

0 

FUSELAGE 

.000 

*000 

37 

0 

FUSELAGE 

25 .000 

.000 

37 

0 

FUSELAGE 

30.000 

.000 

37 

0 

FUSELAGE 

33.000 

■10.000 

.000 

.coo 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„„- 


OAIA  SET  SrMBOV.  CCNflG'JPATICM  DESCPIPTICS 


c>?uceo7 ) 
(PUBIO} 
(RUG91I  ) 
RUCS12  ) 
RUGBI3  ) 


data  sot  ava! ladle 
□HI2/IH21,  tCAL  HST  (73-1001 
CH|?/(M2i  (CAL  HST  (73-lDO) 
0H12/IH21  (CAL  HST  173-100) 
DATA  not  AVA[U*DLE 


ALPHA  beta 


• COO 

,000 

37  0 

FUSELAGE 

25.000 

.000 

37  0 

FUSEl  AGE 

30 .000 

000 

37  0 

FUSE) AGE 

35.CCO 

.000 

AO.OOO 

.000 

1 .000 


.100 


.010 


.001 


•MU 

iim 

mil 

mu 

mu 

HUIIUH 

aia 

IMAI 

mil 

mil 

mu 

nm 

aiMi 

mui 

liMi 

mil: 

mu 

mui 

mu 

mui 

HI 

HI 

H 

mui 

U| 

HHI 

HI 

HI 

mu 

■H 

■■ 

Mi 

a 

aa 

■■ 

Bi 

■■ 

Hi 

iaii 

aa 

aai 

881 

aa; 

H! 

^ai 

HI 

HI 

BBH 

BHI 

HI 

HI 

Ml 

■[ 

■ 

■ 

81 

aa 

Hi 

m 

Ba 

aa 

Bi 

ai 

ai 

HI 

HI 

aa 

^a 

aa' 

8ai 

ggi 

881 

011 

HI 

Mil 

IBB 

b^bi 

BI 

BBI 

88 

H 

■ 

■ 

18 

■ 

Hi 

m 

B 

H 

B 

B 

181 

Bi 

1811 

m 

88' 

H| 

m. 

Bli 

88 

881 

^8 

mg 

IBB 

mm 

881 

Bll 

B 

■ 

■ 

■ 

■ 

■ 

■ 

a 

a 

fl 

a 

a 

a 

ai 

HI 

Hi 

H 

B' 

a^ 

Bi 

a 

Bi 

B 

HI 

HI 

HI 

IBI 

B 

HI 

H 

■ 

a 

a 

a 

fl 

a 

a 

a 

B 

a 

a 

a 

a 

a 

i 

a 

a 

a 

fll 

1 

a 

B 

a 

a 

a 

a 

a 

B' 

H! 

HI 

!■! 

a 

HI 

a 

i 

B 

fl 

■ 

■ 

■ 

■ 

1 

■ 

fl 

■ 

fl 

fl 

fl 

■ 

fl 

fl 

■ 

■1 

■ 

■ 

jjjjj 

8 

■ 

8 

8 

8 

■ 

8i 

Bi 

n 

BI 

BI 

8 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

! 

1 

! 

1 

1 

1 

1 

■ 

1 

1 

1 

1 

I 

1 

■ 

1 

1 

■ 

■ 

II 

1 

■ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

H 

1 

1 

1 

5 

s 

s 

s 

a 

s 

a 

a 

a 

8 

a 

jM 

a 

a 

a 

a 

a 

s 

a 

8 

a 

a 

a 

a 

tm 

a 

g 

as 

■H 

g 

ss 

s 

s 

B 

B 

s 

8 

s 

■ 

S 

fl 

fl 

■ 

■ 

g 

8 

8 

8 

8 

8 

8 

H 

8 

8 

8 

8 

8 

8 

m 

8 

8 

■■i 

8 

m 

8 

■ 

■ 

■ 

■1 

■ 

H 

■ 

i 

a 

81 

B 

a 

■ 

■ 

■ 

■ 

a 

88 

H 

8 

H 

H 

H 

8 

H 

H 

m 

H 

8 

HD 

■8 

H 

H 

a 

■ 

a 

a 

a 

a 

a 

a 

fl 

a 

a 

a 

a 

a 

a 

i 

a 

i 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

8 

an 

IB 

a 

a 

a 

i 

■ 

fl 

fl 

■ 

■ 

■ 

■ 

fl 

8 

fl 

fl 

i 

fl 

8 

fl 

8 

■ 

fl 

8 

■ 

8 

8 

■ 

■ 

■ 

8 

n 

n 

■ 

■ 

■ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

! 

1 

1 

1 

1 

! 

1 

1 

1 

1 

1 

1 

■ 

1 

■ 

1 

1 

1 

1 

■ 

II 

II 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

wut 

^■1 

aat 

aai 

M 

Ha 

1 

^ai 

aa 

aa 

aa 

BBI 

aa 

aa 

aa 

aa 

■■ 

aa 

— 

■1 

aa 

ai 

i^a 

^a 

HM 

aa 

aa 

aa 

na 

a 

a 

a 

B 

& 

a 

^fl 

a 

IS 

a 

a 

BI 

HI 

B 

a 

g 

g 

s 

aa 

Hi 

HI 

BI 

aa 

aa 

BI 

■i 

SE 

3 

ss 

s 

8 

m 

B 

n 

8 

■■ 

a 

■i 

8 

a 

B 

8 

8 

m 

g 

m 

8 

B 

8 

8 

8 

8 

8 

s 

B 

8 

Hi 

■ 

m 

s 

■ 

■ 

a 

■ 

8 

a 

B 

a 

a 

H 

8 

H 

H 

H 

Ih 

H 

a 

B 

a 

a 

H 

a 

a 

,B 

'B 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

8 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

BI 

la 

a 

a 

a 

■ 

■ 

■ 

fl 

■ 

■ 

1 

■ 

a 

■ 

i 

8 

fl 

8 

■ 

i 

■ 

■ 

8 

■ 

fl 

i 

■ 

fl 

fl 

■ 

8 

8 

■ 

■ 

■1 

■I 

■ 

fl 

1 

1 

1 

1 

1 

1 

1 

1 

i 

1 

1 

1 

1 

I 

1 

1 

i 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

li 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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RATIO  OP  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OAT*  S£r  STHect  CO^»^iGllRAT10S  DESCPIPIION  ALPHA  BETA 

(RUG807  ) Q OH12/JH21  (CAL  H$T  (73-100)  37  0 FUSEI.ASE  .000  .000 

(RUGBIO)  □ 0H12/1H21  (CAL  H$T  173-100)  37  0 FUSEl  ABE  25.000  .000 

(RUCBU)  V CHI2/IH2I  (CAL  HST  173-100)  37  0 FUSEl  AGE  30.000  .000 

(BUCBI2)  A OHI2/1H2I  (CAL  HST  173-100)  37  0 FUSEl  AGE  33.000  .000 

'RUGBI3)  Cl  DATA  NOT  available  40.000  .000 


FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 


MACH  = 7.000  ■ HAW/HT=  ■ 1.000  PHI  = 180.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF_ 


data  set  STKSa  CONFlGURATtON  CESCRIPTICS  AL^wa  BETA 


FIG.  21  EFFECT  CF  HIGH  ALPHA  ON  UNDISTURBED  0R8ITER  BODY  HEAT  TRANSFEIj?  RN/Ll 
= 7.900  HAW/HT=  .850  ' PHI  = .000  PAGE  532 


MACH 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STf^OL  CCNFIGUTATiCN  DESCRIPTICW  ALPHA  SETA 


( PUG307  ) 1 

n data  not 

AVAlLASLe 

.000 

rOCO 

(RUGStO)  1 

□ 0HJ?/IH21 

(CAL 

HST 

173-100) 

37 

a 

FUSELAGE 

25.000 

.OCO 

(RUGSII  ) ■ 

O 0HI2/IH21 

(CAL 

HST 

173-1001 

37 

0 

‘ FUSELAGE 

30.000 

.000 

(RUGB12)  ^ 

a Om:2/!M21 

(CAL 

KST 

173-1001 

37 

0 

FUSEL  NOr 

35  .OCO 

.coo 

(ROG813  ) 

(CAL 

Hsr 

173-1001 

37 

0 

FUSEL  AGE 

AO.DOO 

.OCO 

■ FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  STKBOL 
t RU0B07  ) n 

tRUCaiO)  □ 

(RUGBII  ) O 
RUGQ12)  & 
RUGB13)  IS 


CaVTIOURATICN  DESCRIPTIOS  ALPHA  seta 


DATA  NOT 

available 

.000 

.030 

CH12/IH2) 

(CAL 

HST 

173-100) 

37  0 

FUSELAGE 

25.000 

.000 

CH12/IH21 

(CAL 

HST 

173-100) 

37  0 

fuselage 

30 .000 

.000 

CHI2/IH2I 

(CAL 

H3T 

173-100) 

•37  0 

FUSELAGE 

35 .000 

•GOO 

CHI2/IH2I 

(CAL 

HST 

173-lCO) 

37  0 

FUSELAGE 

40.000 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^„, 


DATA  SEI  SYMBOL  CCWiGURATlON  DESCRIPTION  ALPHA  BETA 


f RUGB07  1 1 

(RUGSIO)  1 

0 

DAT*  not 
CM12/IH21 

AVAILABLIT 
(CAL  MST 

173-IOOJ 

37 

0 

EUSELAGE 

.000 

2S.COO 

.000 

.000 

(RUCBil  ) ■ 

CHI2/IH2I 

(CAL 

UST 

177-100) 

37 

0 

PUSEL/6E 

30  .000 

,000 

( Puca  12) 

& 

01' I 7/1  M2 1 

CC^^L 

1-sr 

173-100; 

37 

0 

ruSELAG? 

33. 000 

.000 

CRIJCB13  J 

0M!2''1M21 

(C^L 

HST 

173-lCOl 

37 

0 

FUSELAGE 

<0.000 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF„ 


data  S€T  CCN<^IGU9ATION  DESCOlPTIC'J 


ALPHA  9ETA 


LONGITUDINAL  LOCATION  AS  A FRACTION  OF  BODY  LENGTH,  X/L 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
MACH  = 7.900  HAW/HT=  .900  PHI  = .000  PA'GE  536 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  S£I  STI-eO!.  CONfleURATlCN  CHSCRIPTION 


ALPHA  BETA 


( PUG307  ) 
(OUG310  ) 

tRueeti  j 
RUG0I2  1 
RUC813) 


DA*A  'lOT  available 
0H1Z/IK21  CCAL  HSr  173-1005 
CHI2/1H2I  JCAL  HST  173-iOO) 
CHI2/IH2I  (CAL  HST  173-100) 
CH12/IH2I  (CAL  HST  173-iOO) 


37 

0 

FUSEL ASE 

.000 

25.000 

.000 

.000 

37 

0 

fuselage 

30 .COO 

.000 

37 

0 

FUSELAGE 

35 .COO 

.000 

37 

3 

FUSELAGE 

^3.000 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„„ 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


OAT*  SET  SY>*30L  CONFIGU=«AT!ON  DESC(T|PT10N 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL 
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RATIO  OF  LOCAL  TO  REFERENCE '^AT  TRANSFER  COEFFICIENT,  H/HREF 
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CRUG9I0  ] 
[RUGBH  ] 


RUGBI3  ) 


• CONFIGURATION  DESCRIPTION 
DATA  MOT  AVAILABLE 
0HI2/IH21  CCAL  H5T  173-100)  37  0 

DATA  mot  AVAILABLE 
0H12/IH2I  (CAL  HST  173-100)  37  0 

0HI2/IH2I  (CAL  HST  I73-IOO)  37  0 


ALPHA 

BETA 

.QCO 

.000 

FUSELAGE  . 

25.000 

.000 

30.000 

.000 

FUSELAGE 

35.000 

.000 

FUSELAGE 

-<0.000 

• .000 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  QR8ITER  BODY  HEAT  TRANSFER  RN/Ll 
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RATI0  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


0«A  SET  STKOOL  CONEIgoRATION  DESCRIPTION  ALPHA  BETA 


(RUGB07  ] 

□ data  not 

available 

.000 

.000 

(RUGBIO  J 

T 0H12/IH21 

CCAL  HSI 

173-100} 

37  0 

FUSELAGE 

2S.0C0 

.000 

(Rucen  1 

Q OH12/IH21 

tCAL  HST 

173-100) 

37  0 

FUSELAGE 

30.000 

.000 

TRUC0I2  ) 

ft  CMI2/IH21 

(CAL  HST 

IV3-1D0) 

37  0 

Fuse.  ACE 

3S.0C0 

.000 

CRUC8I3  ) 

[ft  data  N-or 

AVAILABuE 

10. 000 

.000 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB I TER  BODY  HEAT  TRANSFER  RN/Ll 

MACH  10.500  HAW/HT=  ,850  PHI  = ,000  PAGE  1 556 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


QATA  SET  SVH80L  CONE IGURAT ICN  CESCRIPIICN 


( PUOS07  ) 
( RU5310  J 
(RUCOl  I ) 
RUGB12  ) 
RUGS  I 3 ) 


Q DATA  N3T  available 

□ OH12/1M21  (CAL  HST  173-100) 

Q 0H!2/l“?l  (CAL  H$T  I73-1CO) 

A OHI2/IH21  (CAL  hST  173-100) 

DATA  NOT  AVATLABLC 


ALPHA  BETA 


37 

0 

PLtSELAGE 

.000 
25 .000 

,000 

.000 

37 

0 

FUSELAGE 

30 .COO 

.000 

37 

0 

FUSELAGE 

35.000 

.000 

■SO  .000 

.000 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/LI 

.850  PHI  = 25,000  PAGE  557 


MACH 


10.500  HAW/HT= 


RATIO  OF 'LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


OAT*  SET  STKSIJw 
( RUC507  ) Q 
C?UG8tO)  □ 

( RUGBl  I ) O 
PUG8I2  ) A 
RUSBI3  ) ^ 


CONFIC-i.BATlON  3ESCBlPItCN 

ALPHA 

beta 

DATA  NOT  available 
(WI2/1M2I  (CAL  PST 

IV3-IC0J 

37  0 

PUSELAGE 

.000 

25*000 

.000 

.000 

OH12/IH21  (CAL  HST 

173-100) 

37  0 

FUSELAGE 

30.000 

.000 

CP12/IH21  (CAL  P$T 

173-100) 

37  0 

FUSELAGE 

35.000 

.000 

DATA  NOT  available 

40.000 

.000 

i .000 


.100 


.010 


.001 


.4 


um 

my 

j»i 

vm 

yy  y^y 

as 

mm 

my 

mm 

wm 

jjjji 

LIUi 

mi|j 

iiSi 

MU 

my 

null 

asj 

myi 

null 

myi 

MHI 

nwi 

^■11 

liUlMHl 

myi 

BH! 

null 

Hii 

myi 

Hfll 

null 

null 

null 

Bfll 

null 

HBl 

lUMl 

Hfll 

ub: 

H 

2 

2 

B 

9 

B 

^11 

HU 

^■1 

HVI 

Hfll 

a 

Bi 

ni 

■E 

9M 

H 

■1 

■ 

■ 

m 

B 

■ 

0 

0 

0 

01 

01 

0 

BHI 

HBI 

011 

Bl 

011 

101 

BHI 

011 

01 

Hii 

HBI 

m 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

m 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

0 

■ 

■ 

0 

■1 

■ 

B 

B 

■ 

H 

HI 

■ 

HI 

■ 

■1 

■ 

m 

■ 

i 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

m 

■ 

■ 

B 

B 

i 

B 

fl 

fl 

fl 

fl 

fli 

B 

■ 

fl 

fl 

B 

H 

HI 

H 

HI 

H 

9 

1 

1 

■ 

■ 

■ 

■ 

1 

■ 

■ 

■ 

■ 

■ 

1 

B 

B 

E 

B 

B 

B 

■ 

b 

■ 

HI 

■ 

H 

H 

B 

H 

g 

H 

HI 

n 

H! 

H 

■ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

■ 

■ 

1 

■ 

1 

1 

1 

■ 

1 

1 

■ 

1 

■ 

■ 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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1 

1 

1 

BH 

HI' 

BH 
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BH 
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■B 

BH 

HB 
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■ 

■ 
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1 

B 

B 

1 

B 

B 

B 

H 

H 

H 

H 

H 

■ 

H 

H 

■ 

■ 

H 

H 

H 

■ 

■ 

H 

■ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

■ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

■ 

1 

f 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

! 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

— 

■ 

HH 

S 

HB 

^Bl 

IflH 

iflH 

HH 

:flH 

HH 

iflfl 

iHB 

s 

[HB 

■H 

1 

HH 

iHV 

IRHI 

w 

E5 

W 

s 

5 

B 

B 

IHMI 

HI 
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9 

B 

IH 
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H 
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HH 
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B 
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BH 

^1 
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Hi 
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S 
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■ 

m 
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SI 
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9 
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ifl 
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■ 

■ 

■ 

M 

■ 

■ 

0 

■ 

■ 

■ 

■ 

fl 

■ 

iS 

B 

■ 

■ 

B 

■ 

■ 

H 

>■ 

IB 

fl 

fl 

9 

1 

■ 

1 

■ 

1 

■ 

■ 

il 

■ 
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■ 

■ 

B 

■ 

H 

1 

H 

11 

■ 

! 

IH 

iH 

■ 
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H 

■ 

H 

■ 

■ 

B 

9 

■ 

1 
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I 

1 

i 

1 

1 

1 

1 

1 

1 

1 
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1 

1 
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1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

LONgItUDINAL  location  as  a FRACTIOtiV  BODy\eNGThV° X/L 


i .21 


I .4 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SlT  STMBCL 
( RUGB07  ) Q 
( RUGatO  5 □ 

(RUGBtl  ) O 
(RUGB12)  ^ 
(RUGBI3)  ^ 


CONFIGURATiQN  DESCRIPTION 
DATA  NOT  AVAILABLE 
OMI2/1H21  ICAL  HST  173-100) 
0HI2/IH21  (CAL  HST  173-100) 
0HI2/IH21  (CAL  HST  173-100) 
DATA  not  available 


ALPHA  beta 


.000 

.000 

37 

G 

FUSELAGE 

25.000 

,000 

37 

0 

Fuselage 

30.000 

.000 

37 

G 

FUSELAGE 

35.000 

40.000 

.000 

.000 

LONGITUDINAL  LOCATION  AS  A FRACTION  OF  BODY  LENGTH,  X/L 


FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
MACH  = 10.500  HAW/HT=  .850  PHI  = 180.000  PAGE  559 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  SVHSCt. 
C RU0B07  ] Q 
0 

tRUGBll)  O 
BUGB12)  a 
BUG3I3J  ^ 


CCM?lGUBATiO>J  2ESCB1PTICN  ALPHA  BETA 


DATA  NOT 

available 

.000 

.COO 

CH12/IHJ1 

(CAL  HST 

173-100) 

37 

0 

FUSEL AOE 

25.000 

.000 

QH12/IH2I 

(CAL  HST 

173-100) 

37 

0 

FUSELAGE 

30.000 

.000 

OMI2/IH21 

(CAL  HST 

173-100) 

37 

0 

FUSELAGE 

35.000 

.000 

DATA  NOT 

AVAILABLE 

AO. 000 

.000 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
MACH  = 10.500  HAW/HT=  .900  PHI  = .000  PAGE  t 560 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF^ 


DMA  SET  STf^BOL  CONFlGU'^ATlO'i  OESC't IPT ! CV  ALPPA  BETA 


( RUCB07  ) j 

D DATA  NOT 

available 

.000 

.000 

{ RUCBIO  ) 

J 0WI2/IH21 

CCAL  HST 

I73-ICG) 

37 

0 

EUSELAGE 

25.000 

.000 

(RUGSli  ) < 

5 CH12/IM21 

CCAL  wST 

I73-J0C) 

37 

0 

fuselage 

30.000 

.000 

(RUGBtZ)  . 

& 0M12/IH21 

CCAL  HST 

173-iOC) 

37 

0 

FUSELAGE 

35.000 

.000 

(RUC313  ) 

CSfc  DATA  UOT 

AVAILABuE 

40.000 

.000 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
MACH  = 10.500  HAW/HT=  .300  PH!  = 25.000  PAGE  5G1 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^, 


0*TA  SET  St,<BCT. 
t(?U5B07  ) Q 
(RUG810)  □ 

fRUGSt!)  O 
RU0B12)  A 
RUGB13  ) iS 


CCy^TlGURATlO'J  CESCRIPTIOM  ALPHA  BETA 


DATA  not 

available 

.000 

.000 

OH12/IH2] 

(CAL  HST 

173-100) 

37 

0 

FUSELAGE 

25.000 

.000 

0HI2/IH2I 

(CAL  H3T 

I73-1C0) 

37 

0 

FUSELAGE 

30.000 

.000 

OmI2/|h21 

(CAL  Hs: 

173-100) 

37 

0 

Fuselage 

35.000 

.000 

o^ta  not 

AVAILABLE 

40.000 

.000 

MACH  s ! 0.500  HAW/HT=  .900  PH!  = 30.000  PAGE  | 562 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


D^TA  SET  SYHBOL 

( f?usB07 ) n 

t fllAiaiQ  ) □ 

(RUGBll  ) Q 
[RUG8I2]  & 
TRLIG813)  S. 


CONFl&JRATtON  DESCRtPTIO't  ALPHA  BETA 


DATA  NOT 

available 

.000 

.000 

0H12/IH21 

(CAL  HSI 

173-100) 

37 

0 

FUSELAGE 

25 .COO 

.□00 

0HI2/IH21 

(CAL  HSI 

173-100) 

37 

0 

fuselage 

30.000 

.000 

0Hli/IH2l 

CCAL  HST 

173-100) 

37 

0 

FUSELAGE 

35.000 

.000 

DMA  SOI 

available 

•10.000 

.000 

MACH  = 10.500  HAW/HT=  .900  PHI  = 180.000  PAGE  563 


RAHO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  SVP90L  CCNFIGURATIOV  CESCRl®TtON 


(R0G907  ) 
TRUGBIO) 
TRUGBM  ) 
RUC-aiZ) 
RUG8I3  ) 


DATA  NOT  AVAILASLE 
CmZ/lM21  (CAU  WST  173-100) 
O^IZAlMZl  (CAL  HST  173-lQO) 
OHI2/1H21  (CAL  MS)  173-100) 
OATA  NOT  AVAILABLE 


ALPHA  BETA 


.000 

.000 

37  0 

FUSELAGE 

23 .COO 

.000 

37  0 

FUSELAGE 

30.000 

.COO 

37  0 

FUSELAGE 

35.000 

.000 

AO. 000 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


nATA  SET  SYMSOl. 
I RUG0O7  ) □ 

(RUG01O)  □ 
CRUGBll  ) O 
(RUGQIZ)  i 
I RUGB13  1 S. 


COfJPIGURATION  DESCRIPTION 
DATA  not  AVAILASLE 
0«1?/IH21  (CAL  K3T  173-100) 
0H12/IM21  (CAL  HST  173-100) 
0H12/IMZ1  (CAL  HST  J73-100) 

Data  not  available 


ALPHA  BETA 


37 

0 

FUSELAGE 

.000 

23.000 

.000 

.000 

37 

0 

Fuselage 

30 .000 

•COO 

37 

0 

FUSELAGE 

35 .000 

.000 

«.000 

-ODD 

FI6.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBTTER  BODY  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF__ 


DATA  S£T  SW90L  COKF  IGURATtDK  K3CRPHCN  ALPHA  BETA 


(RUGB07  ) ( 

□ OATA  NOT 

available 

.000 

.000 

(RUGSIO) 

J CMJ2/IH?! 

(CAL  173-100) 

37  0 

Fuselage 

23 .000 

.000 

(pugb:i  ) < 

D C'J12/|H21 

(CAL  .73-:00) 

37  0 

fuselage 

30.000 

.000 

( RLGSI 2 ) - 

& 0Ht2/iHn 

(LAL  ^5T  I73-1:C) 

37  0 

FUSELAGE 

35.000 

000 

(RUGS13  ) 

OATa 

AVAILABLE 

40.000 

;6oo 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB I TER  BODY  HEAT  TRANSFER  RN/Ll 
= 10.500  HAW/MT=  1.000  PHI  = 30.000  PAGEj  566 


MACH 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DAT*  SET  SVK3CI.  ca'.'^!G(J=AT!0’l  DESCRIPTION  alpha  BETA 


( P'JG307  1 r 

H DATA  NO? 

AVArL>2LF 

.COD 

.000 

c puoaio  I L 

1 0HI2/IH2! 

tCAL  MST 

I73-IC0) 

37 

0 

FUSELAGE 

25.000 

.000 

(RUGBII  1 Z 

A 0HI2/IH21 

(CAL  MST 

I73-1QC5 

37 

0 

FUSEl  AGE 

30  .000 

.000 

1 PDG9 12  1 4 

i CH12/I421 

(CAL  MST 

i73-1003 

37 

a 

FUSELAGE 

35.000 

.000 

(puGai3i  E 

^ DATA  t.CT 

A VA I ladle 

10.000 

.000 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll' 


MACH  = 10.500  HAW/HT=  1.000  PHI  = 180.000  PAGE  587 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF„ 


DATA  SET 
(PU3007  ) 
t“UG9IO  ) 
(PUOSll  J 
"■-•OS  1 2 ) 
RUGei3  ) 


1 


FIG 
MACH  = 


ST«80C  CCNFIC-UOATICN  DESCRIPTION 

Q data  i,Z'  A/AILABcE 

n CHI2/I"?:  5C‘L  "3T  I73-:DD) 

V C"12/|N?i  I’-.n.  173-iC.O) 

A o«l2/M2,  tCAL  “"-I  173'ICS) 

Ck  data  NO.'  a/AILABLE 


alpha  9lIA 


37 

.003 

.000 

0 

EL'SELAGE 

25.030 

37 

0 

e'-'jElaCE 

OO.OO'O 

icco 

3T 

g 

" ELSl'.AGE 

35  CO*; 
■iC.OO'J 

.030 

C33 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^, 


DATA  SET  SYMBOL 

CONFIGURATION  OESCPIPTION 

ALPHA 

BETA 

( RUG907  3 Q 

DATA  NOT  available 

.000 

.000 

<RUGB!0)  □ 

0HI2/IH21  (CAL  HST 

173-100) 

37  0 

fuselage 

25 .000 

.000 

(fiUGBin  O 

0HI2/IH21  (CAL  HST 

173-1003 

37  0 

FUSELAGE 

30 .000 

.000 

(RUGB12  3 & 

0H12/IH21  (CAL  HST 

173-1003 

37  0 

FUSELAGE 

33 .000 

.000 

(RUGB13  3 lA 

DATA  NOT  available 

40 .000 

.000 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^, 


DATA  SET  SYMBOL 
t RUG0O7  ) Q 
Cf?OG3IO)  U 
CRUG011  ) O 
(RUGBI2)  A 
RUGB13)  Cl 


CONFfGLRATlCN  DESCRIPTION  ALPHA  BETA 


DATA  NOT 

available 

,000 

.000 

0HI2/IH21 

(CAL  HST 

173-100) 

37 

0 

FUSELAGE 

25,000 

.000 

0H12/IH71 

(CAl  -4ST 

I73-100J 

37 

0 

FUSELAGE 

30,000 

.000 

OH12/IH21 

(CAL  KST 

[73-1001 

37 

0 

FUSELAGE 

35,000 

,000 

DATA  NOT 

> 

< 

>• 

r 

> 

CD 

m 

40,000 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


data  set  STK3CI 
c PueB07 ) Q 
tRUGBIO)  □ 

( RUGBI  t J O 
PIJG812  ) 4 

RU0BI3)  iS. 


CD'lPISDPATiCV  DESCRiPTIOH  AL^HA  BETA 


OAFA  NCf 

CH12/IW2: 

available 

(C*L  PST 

173-lCO) 

37 

0 

FUSE'.ASE 

.000 

25.000 

.000 

.030 

CW!?/|w2l 

tE*L  PST 

173-100) 

37 

c 

rUaELAGE 

30.CC0 

.030 

Cuj2/|'^2J 

C".  -ST 

•173-100) 

37 

0 

FU5E-A0E 

35.000 

*cco 

C*7A  JCT 

AvA ;l‘Ble 

<0  030 

«oco 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
MACH  = 12-200  HAW/HT=  .850  PH!  , = 180.000  PAGE  ' 571 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_, 


DATA  SET  STrBOU  CCN^IGV'AriaN  aEStOlPTlCN  ALP^A  BETA 


tRUGTOT  ) r 

] DATA  NOT 

AVAILAO.E 

.000 

.000 

[Ruoaiaj  r 

j CW12/JH?: 

tCAL 

:73-:coi 

37 

0 

pujelage 

25.000 

.000 

tPUGSlI  ) C 

tCAL  HS' 

173-100) 

37 

0 

FUSELAGE 

30.000 

,coo 

CRuG9i2)  Z 

i OWI2/IH21 

CCA’-  H3I 

173-100) 

37 

0 

fuselage 

35  .OOJ 

.000 

IPUGBI3,  T 

DATA  NOT 

ava:l*5.e- 

•40.000 

.coo 

Fie.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB ITER  BODY  HEAT  TRANSFER  RN/Ll 
MACH  = 12.200  HAW/HT--  .900  PHi  = .000  jpAGE  572 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HR£f_ 


data  set  STM35L  COIlT  1 5'JPA  T IC!I  D£SCOIPT[3'j 


ALPPA  BtrA 


( PU0S07  ) 
tPUTOlO  ) 
(SUCBIl  ) 
RU60I2  1 
RUGBI3  ) 


I 


DATA  :nr  A/AILAG..E 

.000 

.000 

0^12/ [“21  (CAL  ir,! 

173-100) 

37  c 

FUCCLACE 

25.000 

.O'JO 

0“I2('|H2I  (CAL  HSI 

173-100) 

3/  0 

flsElage 

3o.cao 

.000 

0H|2/r“2l  (CAL  HST 

data  i«t  available 

173-100) 

37  0 

fuselage 

33.000 

40.000 

.000 

.000 

FI5.  21  EFFECT  GF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  PN/Ll 
= 12.200  H/*v//Hr=  .SOO  PHI  = 25.000  PAGE  573 


HACH 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  SYMBOL  CONFt&j!?ATICS  DESOOIPI IO>4  /LP«A  BETA 


CPUGB07  3 f 

) DATA  fJOI 

AVATLASlE 

.000 

.000 

tRuceio)  r 

1 0HI2/IH21 

tCAU  MSI 

(73-100) 

37 

0 

PUSELA2E 

23.000 

.000 

tPUGBSl  ) Z 

> OHI2/I‘'21 

tCAL  MST 

173-100) 

37 

0 

RUSE -AGE 

30 .000 

.000 

(RUCB12)  Z 

\ C'-‘t2/!H21 

(CAL  «ST 

173-100) 

37 

0 

FUSE.AqE 

3S.000 

.000 

(RUGBI3)  r 

DATA  HOT 

available 

40  .000 

.000 

i 


FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB I TER  BODY  HEAT  TRANSFER  RN/Ul 


MACH  = 12.200  HAW/HT=  .900  PHI  = 30.000  P^AGE  574 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OATA  SET  SYMBOI.  CONFIGURATION  DESCRl^TICN  ALRFA  'sETA 


[ RUGB07  ) C 

} OATA  U07 

AVA1LA2LE 

.000 

.000 

(»UGB10J  r 

J 0HI2/1H2S 

tC*l.  t-ST 

173-iOO) 

37 

0 

rjSEI  AGE 

25.000 

.COO 

t ROOBl  1 ) t 

> 0MI7/IM?! 

(CAU  HS’ 

173-IOC) 

37 

0 

FUSEI  AGE 

30.000 

.030 

CRUGBI2)  4 

^ 0HJ2/IH21 

tC»L  H31 

I73-100J 

37 

0 

FUSEl  A(iE 

35.000 

.000 

CRUG913)  1 

DATA  NOT 

AVAILABLE 

40. ODD 

.000 

FIG,  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Li 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  STM901.  CC^ff IG'JOATIOn  OESCR:PTION  ALPHA  SETA 


t Rueeo7 ) 

□ DATA  NOT 

available 

.000 

.000 

(RUGSIO) 

□ 0MI2/IH21 

(CAL  Hsr 

173-100) 

37 

0 

FUSELAGE 

25.000 

.000 

CRUG8I!  ) 

5 C3HI2/IH2i 

(CAL  HST 

173-100) 

37 

0 

FUSELAGE 

30.  COO 

.000 

(RUG9I2) 

i CHI2/iH2l 

(C*L  HST 

173-100) 

37 

0 

FUSELAGE 

33  .000 

.000 

CRUCBI3  ) 

li  Of  ta  not 

available 

<0.000 

.COD 

MACH  = 12.200  HAW/HT=  I .000  PHI  = .000  P/|gE  576 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„ 


O^TA  SET  STMBOL 

( fiueso?  ^ Q 
(RUCBIOJ  □ 
iPUuBi: ) o 
RUCBJ2)  A 
RUGBI3  1 Ci 


CCME; CURAT !CN  DESCBIPTI3N 
DATA  KOI  available 
CHI2/SH2I  (CAL  KSr  [■’3-100) 
0^12/!421  (CAL  mST  |73'!00) 
CU12/IH21  CC*L  HST  173'iOO) 

CATA  LOT  AVAiL*BLE 


alpha 

9ETA 

.000 

.000 

37  0 

fuselage 

25.000 

.000 

37  0 

FUSLL  AOE 

3O.CC0 

.000 

37  0 

FUSELAGE 

35.000 

.000 

40.000 

-COO 

MACH  = 12.200  HAW/HT=  1.000  PHI  = 25.000  PAGE  577 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_, 


O^TA  SET  $Yh9CH.  CONJ^IOU®AT  ION  C€SCPIPTCC^<  ALP«>  BETA 


( PUGB07  ) I 
(BUC3I0  1 

□ data  !jot  avauasi-E: 

□ 0M12/IH2:  (C»L  hST 

173-tCOl 

37 

0 

FUSELAGE 

.000 

23.000 

.000 

.000 

(RUCBII)  < 

Q 0H12/t«2I  (CAU  HST 

173-tCO) 

37 

0 

FUSELAGE 

30 .000 

.000 

CROG9I2)  . 

A OHt2/l«2;  (CAL  mST 

173-100) 

37 

0 

fuselage 

33.000 

.000 

[RUGBI3) 

!a  caia  ,j3i  ava:laole 

40.000 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


OATA  SET  STM9CL  CCN" 1CU9AT10N  description 


( RUGB07  J 
( PUCBIO  ) 

(Rucen  ) 

RUO0I2  ) 
RUCB13  ) 


DATA  NOT  AVAILABLE 
CU12/1H2I  (CAL  H5I  173-100) 
0M12/IH21  (CAL  H5T  173-tOO) 
0“I2/'1H2I  (CAL  wST  173-100) 

DATA  not  available 


alpha  beta 


.000 

.000 

37  0 

F-JSELA3E 

25 .000 

.000 

37  □ 

F'JSELAGE 

30 .000 

.000 

37  0 

F JSELAGE 

3S .000 

,000 

<10.000 

.000 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„„ 


DATA  SET  SYMBCU  CONFIGURATION  DESCRIPTION 


( RUGBC7  J 
(RUGSIO  ] 
CRUGOll  ) 
OU0SI2  ) 
RUGB13  ) 


0H12/IH21  (CAL  MST  173- 1005 
0HI2/IH21  (CAL  MST  173-1005 
0MI2/IM7:  (CAL  HST  I73-SO05 
CHI2/IM2I  fs*L  Msr  >73-1005 
OATa  !;3I  available 


ALPHA 


37  0 

FUSELAGE 

.000 

37  0 

FUSELAGE 

25.000 

37  0 

FUF-ELAOE 

30.000 

37  0 

FUSELAGE 

35.0'-;: 

'lO.OCO 

BETA 

.000 

.COO 

.000 

,CvO 


FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
MACH  = 16.000  HAW/HT=  .850  PHI  = .000  PjAGE  580 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYKOOL  CONriGU=?AT  lOK  CESC»I»>T|CN  ALPHA  SETA 


( PUGB27  ) r 

3 OH12/IH21 

[CAL 

H5T 

I73-!0a) 

37 

0 

fuselage 

.oco 

.000 

(PUG810)  L 

3 CHI2/1H2I 

(CAL 

HST 

(T3-I0OJ 

37 

0 

fuselage 

25.DOO 

.000 

(RDGBIl  ) < 

2 CH12/IH21 

(CAL 

H5T 

(73-I0O) 

37 

0 

fuselage 

3o:ooo 

.coo 

(RUGB12)  i 

i OH12/|H2t 

(CAL 

HST 

i73-!00) 

37 

0 

FUSELAGE 

35.0Q0 

.000 

tRUGBlSJ  1 

i DATA  mot 

available 

40.000 

.000 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HR£F_ 


DATA  SET  SyngOL  COSFIGURATtON  DESCR{PT10N  ALPHA  SE'A 


( RUGB07  ) f 

tCAt 

HST 

I73-IOO) 

37 

0 

PUSELAGE 

.000 

.000 

(ROGBIO)  L 

3 OH12/1M21 

(CAL 

HST 

173-100) 

37 

0 

FUSE. AGE 

25 .000 

,oco 

{PUG3I1  ) s, 

(CAL 

HST 

173-lCO) 

37 

0 

FUSELAGE 

30 .000 

.CSC 

(RUGBI2  1 i 

i CH12/iH2] 

(CAL 

HST 

173-100) 

37 

a 

fuselage 

35.000 

.XD 

CR0GB13)  1 

DATA  not 

available 

AO. 000 

.GCO 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 


MACH  = IG.OOO  HAW/HT=  .850  PHI  = 30.000 


RAGE  582 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  SV^IBOU  CONFIGUiTATlON  DESCRIPTION  ALPHA  BE^A 


T RUGB07  ) f 

) 0H12/'IH21 

(CAL 

HST 

173-100) 

37 

0 

FOSELAGE 

.000 

.000 

(RUGBIO)  r 

J OH12/IH21 

(CAL 

HSt 

173-100) 

37 

0 

fuselage 

25.000 

.000 

CRUG8II  ) t 

> 0H12/IH21 

(CAL 

HST 

173-ICO) 

37 

0 

FUSELAGE 

30,000 

.000 

tRUGH12)  1 

L 0H12/IH21 

(CAL 

HST 

173-100) 

37 

0 

fuselage 

35.000 

.000 

(RUC3I3)  C 

S.  data  not 

AVAILABLE 

40.000 

.000 

I .000 


.100 


.010 


.001 
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RATIQ  OF  LOCAL  TO  REFERENCF  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  STKaOL 


t Rycao7 ) 
(■OIG3IO) 
(ftucaii ) 
tRUGB12  i 

t Di  irzD ) 'i  t 


CCSetOS-TTAIiON  CESCRIPTICN 
CH12/IM2i  (C*L  HST  :73-i0(n 
C*Jt2/IH2!  [CAl.  HST  173-lCO) 
0M12/IH21  tCAL  hSt  173-100) 
0H12/1M21  (CAL  HST  173-100) 
DATA  NOT  available 


ALPHA  BE 'A 


37  0 

PUSElAGE 

.000 

.000 

37  0 

PUSEi-AGE 

25.000 

.000 

37  0 

PUSElaGE 

00,000 

,'-00 

37  0 

FUSE-.AGE 

35.000 

.000 

■40.000 

.000 

FIG.  21  EFFECT  OF  HIGH  ALPHA  CM  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
MACH  = IG.OOO  HAW/HT=  .900  PHI  = .000  p'aGE  584 


RATIO  OF  LOCAL  TO  REFEREMCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  STKSOL  CCNFIGUftATiOS'  OESC^IDTICN 


C RUGB07  ) 
C RUG810  ] 
(RUG9II  ] 


HUGB13  J 


0HIZ/IH21  (CAL  HST  173-ICO) 
OH12/IH21  (CAL  HST  173-IOOJ 
0H12/IH21  :CAL  HST  173-100) 
0H12/IH2I  (CAL  HST  173-100) 
DATA  HOI  available 


AL0“A  beta 


37 

0 

FUSELAGE 

.000 

.000 

37 

0 

FUSELAGE 

25.000 

.000 

37 

0 

FUSELAGE 

30.000 

.000 

37 

0 

FUSELAGE 

35.000 

10. oca 

.000 

.coo 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  STM80L  COMFIGUPATION  DESCRIPTtOfT 


ALPHA  0ETA 


t RUGB07  ) 
( RLGBIO  ) 
tRUDBll  ) 


PU5B12  ; 
RUOBI3  J 


Q OH12/1H21  (CAL  HST  I73-IOOJ 

□ DH12/rH21  (CAL  HST  173-100) 

O OH12/IH2)  (CAL  H3T  I73-I0C) 

A OH12/IH2I  :C‘L  “ST  173-100) 

DATA  l,OT  A/AlUAELE 


37 

0 

PUSELAGE 

.000 

.000 

37 

0 

FUSE LAC* 

25 .000 

.000 

37 

0 

FUSELAGE 

30 .000 

.000 

37 

{] 

Fuselage 

35 .000 
■50.000 

.000 

.000 

MACH 


16,000  HAW/HT= 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  COMC I(JURAT ION  DESCRIPTION 


( RUS307  ) 
(RUSS  10  ) 
(RUC3U  > 
(RUS312 ) 
(RUOetS  ) 


0M12/IH2I  (CAL  HS*  173-100) 
0H12/IH21  (CAL  HSI  173-100) 
SHI2/IH71  (CAL  I<GT  173-iOO) 
0H12/IH2I  (CAL  MS’  173-100) 
DATA  NOT  AVAILABLE 


alpha  beta 


37 

0 

FUSELAGE 

.000 

.000 

37 

0 

Fuselage 

25.000 

.000 

37 

0 

FUSIL  AGE 

30.000 

.000 

37 

0 

FUSELAGE 

35 .000 
-10 .000 

.000 

.000 

fig.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB  I TER  BODY  HEAT  TRANSFER  RN/Ll 


MACH  = 16.000  HAW/HT=  ,900  PHI  = 180.000  PAGE  587 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^„ 


OATA  set  STM30L  CONP|GL'‘»ATION  OSSCRIPTICN  ALPHA  BETA 

CPyGSOT)  n CH!2/iH2l  tCAL  HST  I73-!0C)  37  0 FUSELAOE  .000  .000 

(fTUGBlOJ  □ 0“l2/tH21  tCAL  “ST  173-1001  37  0 FUSELAOE  25.000  .000 

tPOOBIl  1 O 0HI2/IH21  COAL  HST  173-1001  37  0 FUSELASE  30.000  . 000 

RUSS12J  A CHI2/IM21  (CAL  H3I  173-1001  37  0 FUSELA3E  35.000  .000 

PUGB13  1 iS  CAIA  -lOI  a.'A'laBLE  40.000  .COO 


FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER}  RN/Ll 

MACH  = 16.000  HAW/HT=  1.000  PHI  = .000  PAGE  588 

i 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  STHBOL  CON'IGURATrCN  DESCPIPTICN 


( PUGB07  ) 
< Pirasio  ) 
[ «UOBI  I ) 
CRUG0I2  ) 
C RUGB13  ) 


Q OHI7/1H21  (CAL  HST  173-100) 

n C“12/IHZ1  CC»L  PST  173-100) 

Q 0H|2/!H21  (CAL  HST  i73-100) 

^ 0Hl2/:H2t  (CAL  HST  173- ICO) 

DATA  hOT  A/AILABLE 


ALPHA 

BETA 

37  0 

fuselage 

.000 

.000 

37  0 

FUSELA3E 

25. coo 

.000 

37  C 

f'jsela  jE 

3C.00C 

.ccc 

37  G 

FUSELA3E 

35.000 

.000 

40. COG 

.000 

MACH  = 16.000  HAW/HT=  1.000  PHI  = 25,000  PAGE  589 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DMA  S£I  SYt^OL 
( RUGB07  ) Q 

rmjGSIO)  □ 
tPUCBIl)  O 
(fiUGSI2)  A 
ROG813J  ^ 


CONFICURATiON  DESCR.’PTION 
C^\2/lU?l  CCAi.  M5T  173-lOOJ 
OMI2/1H21  tCAL  UST  173-lBQ} 
3»!2/tH21  (CAL  MST  I73-1CJO) 
CH12/IH21  (CAL  MST  J73-100) 

data  not  available 


AlPHA 

BsTA 

fuselage 

,000 

.000 

fuselage 

23.000 

.COQ 

FUSELA3E 

30,000 

.OCO 

FUSELA5E 

35.000 

.030 

4D.0C0 

.000 

FIG.  21  EFFECT  OF  HIGH  AUPHA  ON  UNDIST.URBED  ORB  I TER  BODY  HEAT  TRANSFER  ! RN/Ll 


MACH  = 16.000  HAW/HT=  1.000  PHI  = 30.000 


PAGE  590' 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENTr  H/HREF„ 


DATA  SET  SYf<90L  COMFICURATION  CESCRIPTSON  ALPHA  BETA 


C PUS307  ) 1 

3 CH12/IM21 

(CAL 

HST 

173-ltJO) 

37 

0 

FUSEL \GE 

.000 

.000 

(RuGeto) 

□ CM12/IH21 

(CAL 

wST 

173-lCO) 

37 

0 

FUSEL \GS 

25.000 

.000 

(RUC8II  ) ' 

Q 0HI2/IH2I 

(CAL 

HST 

S73-100) 

37 

0 

FUSEL (Gi 

30.000 

.000 

(RUGBI2)  . 

& C'J^2/;H21 

(CAL 

HST 

173-lQO) 

37 

0 

FUSEL \GE 

35,000 

• OOO 

( RUGB13  > 

[\  DATA  NOT 

available 

40.000 

.000 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  SvfaOU  CONFIGURATION  DESCRIPTION 


tRUGe07  ) 
t RUGBIO  1 
(RUGBII  ) 
RUGS  1 2 5 
RUGS  13  } 


Q CHI2/IH2I  (CAL  HST  173-100) 
□ OHI2/IH21  (CAL  MST  173-100) 
Q 0«I2/IM21  (CAL  HST  173-100) 
A CH12/IH21  (CAL  HST  173-ICO) 
(^  DATA  HOT  available 


alpha  beta 


37  0 

FOSEl  AGE 

.000 

.000 

37  0 

FUSEl  AGE 

25 .000 

.oco 

37  0 

fuselage 

30.000 

.000 

37  0 

FUSE!  AGE 

35.000 

.000 

40.000 

.000 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
MACH  = 19.170  HAW/HT=  .850  PHI  = .000  PA’GE  592 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^ 


DATA  SET  SYMBOL  CONFIGIHAT ION  DESCRIPTION  ALPHA  BETA 

(RUGB07)  Q OH  1 2/ 1 H2 1 (CAL  HST  1 73- 100 1 37  0 FUSELAGE  .000  ,000 

(RUG3I0)  □ DATA.NOT  available  2S.OOO  .000 

(RUC311  ) O CH12/IH21  (CAL  H3I  173-100)  37  0 FUSELAGE  30.000  .COO 

(RU0B12)  4 0>^12/1H21  (CAL  %3T  173-100)  37  0 FUSELAGE  35.000  .000 

RUGB13)  Data  NOT  available  40.000  .000 


FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
MACH  = 19.170  HAV//HT=  .850  PHI  ^ 25.000  PAGE  593 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  StMBOl.  C0N?IGU!?ATIC'!  DESCRIPT  tON  ALPHA  SETA 


tRUCe07  J r 

) OHI2/IH21 

tCAL 

hst 

173-1001 

37  0 

FUSELAGE 

.000 

.000 

CRUG9I0)  r 

J OH12/IH21 

(C*L 

UST 

173-100) 

37  0 

FUSEL  AC-E 

25.000 

.000 

tRucaii ) t 

> 0H12/IH21 

(C»L 

KST 

173-100) 

37  0 

FUSELAGE 

30.000 

.000 

(RUG812)  i 

i 0H12/IH21 

(CAL 

hst 

173-100) 

37  0 

FUSELAGE 

35.000 

.000 

IRUG0I3)  t 

data  not 

available 

40.000 

.000 

FIG.  21  EFFECT  OF  HIGH  ALFH^  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFE,R  RN/Ll 
MACH  = 19.170  HAW/HT=  .850  PHI  = 30.000  PAGE  594 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OAU  SET  symbol'  configupation  description 


{ RUGB07  ) 
IRUQBIO  ) 
[RUGBll  ) 
( R'-tG012  ) 
■ RUGB13  ) 


□ OHIJ/IH21  tCAL  Hsr  173-1001 

□ CH12/IH2I  tCAL  HS:  I73-IQ0) 

O CHI2/IH2I  {C7L  HST  1 73- i 001 

A □H:2/iHr!  cc*L  “-sf  173-ico) 

DATA  NOT  available 


alpha  beta 


37 

0 

FUSELAGE 

.000 

.000 

37 

0 

FUSELAGE 

25.000 

.000 

37 

0 

FUSEL  AGi 

3D.QC0 

.000 

37 

0 

ruSELAC-I 

35.000 

40.000 

.COO 

.000 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
MACH  = 19.170  HAW/HT=  .B50  PHI  = 180.000  PAGE  595 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYH90V 


( 9UC807  ) 
t RuCBIO  ) 
tPuCBIl  J 


RUGB12  ) 
RUC0I3  ) 


CCNF|ei|RATIO'<  DESCRIPTION  ALPHA  SETA 


Cwi2^lH2l 

tCAL 

HST 

173-1001 

37 

C 

rUSELACE 

.COO 

.coo 

tCAL 

HST 

173-100, 

37 

0 

TU5ELA3E 

23.000 

.coo 

CCAL 

hst 

173-lOOJ 

37 

0 

PUSCLA5E 

30. COO 

.000 

CH12/.M21 

tC*L 

HST 

173-100) 

37 

0 

PUSELAGE 

35,000 

.000 

DATA  NOT 

available 

•10.000 

.coo 

MACH 


19.170  HAW/HT: 


.900  PH! 


.000 


PAGE  59G 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SY,<0Ot.  CCNFIG'Jf'ATlO'J  CESCRiPt  iCN  ALPWA  BETA 


( RUG307  ) 1 

□ DHI2/iH2i  (CAE  P3T 

173-lCO) 

37  0 

FUSELAGC 

.COO 

.030 

(PJ&BtO) 

□ DATA  N3T  AVAiuABLt 

25.0CQ 

,000 

( RUGBl 1 ) < 

O OHI2/IK21  (CAL  H5T 

173-100) 

37  0 

FUSELACr. 

30.000 

.000 

(RUGB12}  i 

A OMi2/|Li21  (CAL  PST 

173-100) 

37  0 

iTUSELAGi. 

35.000 

.000 

( RU0BI3 ) 

(i.  data  not  available 

ID. 000 

.000 

FIG,  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/Ll 
MACH  = 19.170  HAW/HT=  .900  PHI  = 25.000  PAGE  597 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_, 


DATA  SET  SYKBOl.  COSPlOUflAT IDN  OESCRiPTiOH 


t <?UG0O7  ) 

< Ruceio ) 

(RUGBIl  ) 
R<JGH12  ) 
RUGDia  ) 


OM12/:h21  tCAL  HST  173-100) 
OH12/IH21  (CAL  HST  (73-100) 
0Ht2/lH2I  (CAL  HST  (73-100) 
C‘II2/|H2I  (CAL  HST  !73-(0C) 
DATA  HOT  AVAILA3LE 


ALPHA  BETA 


37  0 

rtselage 

.000 

.000 

37  0 

ruSELAOE 

25,000 

.000 

37  0 

FUSELAGE 

30.000 

.000 

37  0 

fuselage 

3'J  .000 

.000 

•to,  000 

.000 

I ♦OOP  mii|rirT^tiirTTWTrr|T-it|iTTmT'i|riTT|T>lrrrmiiiir|TTTt|iiirniTlinnjNrr!Tm|iTi'rnrTi|iinpTiitiii'iuii|ii'<i[nrtTIMijMuitiMpiniinimTr|liiimiMiin|iii-o 


,100 


.010 


LONGITUDINAL  LOCATION  AS  A 'FRACTION V BODY \eNGTH,'  X/L  ’i 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ' RN/Ll 


MACH  = 19.170  HAW/HT=  .900  PHI  = 30.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„.„ 


OAFA  SET  SYMBOL  CONE IGURAT ICN  DESCRIPTION  ALPHA  BETA 


t RJGS07  ) 1 

0 0H12/IH2I 

(CAL 

Hsr 

173-1001 

37 

a 

FUSELAGE 

.000 

.000 

[RUS31QJ 

J 0H12/IH21 

(CAL 

HSI 

173-10(3) 

37 

0 

FUSELAGE 

25.000 

.000 

(RUGBll  ) • 

O Ch:2/IH2I 

(CAL 

HST 

173-100) 

37 

0 

FUSELAGE 

30.000 

.000 

,(RUGB12)  . 

a 0HI2/IK21 

(CAL 

HST 

173-100) 

37 

0 

FUSELAGE 

35.000 

.000 

(RUG8I3) 

DATA  NOT 

available 

•(0.000 

.000 

FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  QR8ITER  BODY  HEAT  TRANSFER  RN/Ll 


MACH  = J9.170  HAW/HT=  .300  PHI  = 180.000  PAGE  599 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_, 


data  S£T  SykSOL  CONFIC'URATIOS  DESCPiPriCN 


C RUGB07  ) 
tfiUGBIO  ) 
(puoeii } 
RUG9I2  ) 
RUGB13  ) 


QKI2/IH2I  (CAL  WST  173-100) 
0HI2/IH21  (CAL  PST  I73-100) 
0H12/IP21  (CAL  P3T  S73-I00) 
0WI2/IH2I  (CAL  HST  173-100) 
DATA  NOT  available 


ALPHA 

9CTA 

37  0 

fuselage 

.000 

,0C0 

37  0 

FUSELACE 

25.000 

,000 

37  0 

FUSFLACE 

30.000 

.000 

37  0 

fuselage 

35 .000 

.000 

40.000 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMSOt  CCNFIC-UTATION  DESCRIPTION  ALPHA  BETA 

(RUG907  ) Q 0HI2/IH2I  fCAL  HS^  IT3- 100)  37  0 FuSELAO-  .000  .000 

CRU63I0)  n DATA  NOT  available  25.000  .000 

(RUGeil)  O 0HI2AIH21  tCAL  “5T  (73-100)  37  0 FUSELAI.E  30.000  .000 

RUGS12)  A CH12/'|H2!  CC'LHST  (73-'00)  37  0 FiJSEUAI.E  35.000  .000 

RUGB13)  ^ DATA  not  AVAILABLE  AO, 000  .OOP 


FIG.  21  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/H 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„^, 


0AT>  SEI  SY^^3L 
t <?U5B07  ) Q 
tnuGBlO]  □ 
CPUG0II  1 Q 
PUGBI2  ) A 
RUG8I3J 


CCSPIGyB'iTICN'  CESC^PTICN 
Ch:?/!H21  CC.'!.  “S:  IT3-1C?) 
OHIJ, !H21  ICAL  HJI  '?3-:00) 
CH12/I>,2I  {CA_  «sr  tT3-!CO) 
CH12/IM21  tCAU  «ST  I73-1CO) 
OAIA  HOT  AVAILABLE 


ALPM^^ 

SETA 

37  0 

FL'SCLAGE 

.000 

.000 

3'^  0 

FUSELA jc 

75.000 

.coo 

37  0 

FJjSeLAGS 

30 .GOO 

.000 

37  0 

FUSELAGE 

35-000 

.000 

40.000 

,000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OMA  SET 
t ftu0B07  } 
C f>UGBIO  ) 
CBUGBII  ) 
( RUGB12  ) 
( BUGSI3  > 


1 


FIG 
MACH  = 


SVf-eOL  CONFIGURATION  OESCRiPTICN 
Q OH12/IH21  (CAl.  HST  173-100) 

□ CHI2/IH21  CCAL  H3I  173-100) 

O CPI2/IH21  CCAL  PST  I73-IQ0) 

^ OH12/IH21  CC^L  HST  173-100) 

Dk  DATA  not  available 


ALPHA  BETA 


37 

0 

FUSELAGE 

.000 

.000 

37 

0 

Fuselage 

25  .000 

.000 

37 

0 

fuselage 

30 .000 

.000 

37 

0 

fuselage 

35  .000 
■40.000 

.000 

.000 

19.170  HAW/HT=  1.000  PH!  « 180.000 


PAGE  G03 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF_ 


data  set  svKaoL 

TR0GV07)  Q 

(ROGwtoj  rl 

c R-Jow:  I > W 
fryCKiz  > i 
RUGW13 ) K 


CCNEIGyRATICN  DESCRIPTION 
0H12/IH21  (CAU  HST  173-100) 
CH12/1K2I  (CAL  HST  173-100) 
OM12/IH2I  (CAL  MST  173-100) 
OH12/1H21  (CAL  HST  173-100) 
data  tni  AVAILABLE 


ALPHA  beta 


37  0 

WING  L*S» 

.000 

.000 

37  0 

V1UG  LaS. 

25.000 

.000 

37  0 

WIKG  L*S. 

30.000 

.000 

37  0 

VlNG  L.5. 

35.000 

.000 

-lO-OOD 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„, 


0»TA  set  Sr,^OL  C0'JEIGU!?ATICN  DESCRIPTiCS 


t RUGW07  ) 
CRJSWIO  ) 
( RUGVII  ) 
RUGKI7  ) 
RUCW13  ) 


0«IJ/iH2l  TCAL  HST  I73-1CQ) 
OMI2/IH21  CCAL  HST  173-lCOJ 
CHI2/IH21  (CAL  HST  173-100) 
OH12/IH21  (CAL  HST  173-100) 
DATA  NOT  available 


ALPHA 

BETA 

37  0 

WING  L.S. 

.000 

.000 

37  0 

WING  L.S. 

25.000 

.000 

37  Q 

WING  L.S. 

30.000 

.000 

37  0 

WING  L.S. 

35.000 

.000 

40.000 

.000 

FIG,  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
MACH  7.000  HAW/HT=  .850  2Y/B  = .400  PAGE  605 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„, 


DATA  SET  SYt-BOL  COS’^ICURATIO'J  DESCBloT'.aN  Al,f’‘<A  9ETA 


( RUGW07  J C 

) IVI2/:w21 

tCAU 

Hsr 

t73-(C0) 

37  0 

^ING 

L.S. 

.000 

.000 

CRUGWIO)  L 

J CMI2/IH21 

tCAL 

«ST 

i73-:oo) 

37  0 

^IKO 

L.S. 

25 .CCO 

.COO 

CRUGVl!  ) ? 

> OHI2/IH21 

(CAL 

WST 

173-100) 

37  0 

wrN*G 

L.S. 

30 .000 

.000 

(R00WI2)  4 

i D“I2/IH21 

(CAL 

HSl 

173-1001 

37  0 

WIaNJC- 

L.S. 

33.000 

.CCO 

CRUGWI3]  C 

i,  data  HOT 

AVAILABIE 

AQ.OCQ 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER)  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


0*TA  ser  SYrOOL  CONF-ioURATICN  OESCRIPYION  ALPHA  BE^A 


t RUGW07  ) C 

] CW12/IM2I 

(CAL 

HST 

I73-I00) 

37 

0 

WING 

L.S, 

.000 

.000 

( ROGKIO  ) L 

J 0H12/1H2I 

[Cal 

H5T 

173-lCO) 

37 

0 

WING 

L.S. 

25.000 

,000 

t BUG#1 1 ) C 

; 0Ht2/IH2l 

(CAL 

MST 

173-100) 

37 

0 

WING 

L.S. 

30 .000 

.000 

(RU0W12)  Z 

Sk  0«I2/IH2I 

(CAL 

hst 

I/3-I001 

37 

0 

WJNG 

L.S. 

35 .000 

.000 

(RU6W13J  C 

^ data  not 

AVAILABLE 

<0.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
MACH  = 7.000  HAW/HT=  .B50  2Y/Q  = .GOO  PAGE  G07 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  SYT^OL  CO'iFIDUfTATION  OESCRIPTIC3N 


t PUGW07  ) 
(KUGWIO  ) 
( RUSW 1 1 ) 
RUCWJ2  J 
RUGWn  ) 


CW12/:tH21  tCAL  HST  173-iCD) 
OH12/JH2!  tCAL  HST  173-lCD) 
CHI2/IH21  (CAL  HST  173-100) 
CHI2/IH2I  (CAL  “ST  173-lDQ) 
DATA  not  AVAiLASLE 


ALPHA  BETA 


37  0 

WIVG  L.S. 

.cco 

.000 

37  0 

WING  L aS. 

25.000 

.COO 

37  0 

WING  L.S. 

30  .000 

.OCO 

37  0 

WI^IG  L.S. 

35.000 

.000 

40.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  RN/Ll. 
MACH  = 7.000  HAW/HT=  .850  2Y-/B  = .750  PAGE  j BOB 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF„, 


DAT^  SET  SVMBC3E 
t RUGW07  ) Q 

CSUGWIO)  n 

C RUGW 11}  O 
CPUCW12)  A 
RUGW13  ) Ci 


CaSRIGLRATlO! 

s’  cs: 

SCRIPT  lev 

BET* 

tCAi. 

MST 

173-lCOl 

37 

C 

WING  L.S. 

.000 

.COO 

(CAU 

wST 

:/3  lOQ] 

37 

0 

WING  L ,S. 

25 .000 

.030 

OH] 2/ 1^2 \ 

(CAU 

H5T 

173-103) 

37 

0 

WINQ'L.S. 

30.000 

.000 

(CAE 

Hsr 

173-1001 

37 

0 

WING  L .S. 

35,000 

.030 

DATA  not 

AVMlaSLE 

40.CC0 

.000 

MACH  = 7.D00  HAW/HT=  .850  2Y/B  = 


.950 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_, 


oata  set  stkbol 
! RUGX07  ) Q 
(RUGWIO)  □ 

( RUGWl I ) O 
BUGV12J  A 
RUCV13) 


CONCIGURaTIOV  CESCBiPTlO'i 
0H12/1W21  (CAL  HST  173-100) 
0H12/1B21  (CAL  HST  173-100) 
0h12-'IH21  (CAL  HST  173-1001 
t)H!7/iM2l  CCAL  HST  173-lOCI 
OATA  l.OT  available 


AI.PMA 

KTA 

37  0 

WING  L.S. 

.000 

.000 

37  0 

WING  L.S. 

25.000 

.000 

37  0 

WING  L.S. 

:^o.ooo 

.000 

37  0 

WIMG  L.S. 

35.000 

.GOO 

to  .000 

.COO 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  QRBITER  WING  HEAT  TRANSFER  RN/Ll 
MACH  = 7.000  HAW/HT=  .900  2Y/B  = .250  PAGE  | 610 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„ 


DATA  SET  STfiaoi.  CONE  1 CUBA  T [ON  DESCRIPTION  ALPHA  BETA 


( RUGW07  3 C 

3 CH12/IH2I 

tCAL 

hst 

I73-IC3) 

37 

0 

L.S. 

.□CD 

.000 

cRuGwio)  r 

J CHIJ/iH2l 

tCAL 

MST 

173-IOD) 

37 

0 

Vi^JG 

L .5. 

25.0CC 

.000 

( RLIGWt  I ) T 

? OH12/IH2I 

(CAL 

HOT 

173-100} 

37 

0 

VJNG 

L.S. 

30.000 

.000 

(RyGlM2)  < 

i CH:2/IH2I 

(CAL 

Hsr 

I73-I00) 

37 

0 

WING 

L.S. 

35.000 

• DOO 

CRUGW13J  E 

i.  data  not 

available 

40.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  0RBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_, 


DATA  SET  SYK90L  CO^•'IG^;>?AT:ON  OESCRPTICN 


t RUGW07  1 
CROGwlO) 
(RUOWtl  ) 
RUGW12  ) 
PUGWI3  J ' 


OH12/tM2l  (CAL  HSt  I73-IC0) 
OHI2/IM2I  tCAL  HST  !73-100) 
OmI2/'IH2i  tCAL  HST  I73-100) 
OHI2/IH21  (CAL  HST  |73-!(30) 
DATA  not  AYAiLADLE 


ALPHA  SETA 


37  0 

Y1N6  L.S. 

.000 

.000 

37  0 

YIKO  L.S. 

25.000 

.000 

37  0 

tAIKG  L.S. 

30 .000 

.000 

37  0 

WING  L.S. 

35.000 

.000 

(10.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  RN/Ll  ' 


MACH  = 7.000  HAV//HT=  .900  2Y/B 


.500 


T 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


OATA  SET  SYMBOL 
f RUGW07  ) Q 
C RL'GW ! 0 ) □ 

t RUGWI I ) G 
( RUGW 12)  A 
{RUGW13)  Li. 


COMFIGL'RAIICN  OESCR ! OT  1 OM 
CHI7/1LI2!  (CAL  MST  |73-!CO) 
OL'IB/IHZ!  (CAL  HSr  173-100) 
OW12/1M2I  tCAL  *^51  173-100) 
CW.2/IH21  (CAL  H5T  173-100) 
data  (.01  AVAILABLE 


alpra  beta 


37 

0 

VINC  L.s. 

.0-30 

.000 

37 

0 

WING  L.S. 

25 .000 

.000 

37 

0 

WING  L.S. 

30.000 

.000 

37 

0 

WING  L.S. 

35.000 

'lO.OCO 

.000 

.000 

MACH  = 7.000  HAW/HT=  .900’  2Y/B  ='  .600  PAGE  613 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„, 


data  set  straoL 

CRUGW07  ) Q 
(RUGWIO)  □ 
CRW5WI 1 ) Q • 
{RUGWI2)  S 
RUG¥13  ) IS 


CCMFIGWATICN  DESCRIPTim 
0MI2/IH2I  (CAL  ‘'ST  173-100) 
0H12/rV'2l  (CAL  HST  173-100) 
Q‘'!2/r«21  (CAL  HST  173-lCO) 
OHI7/IH2I  (CAL  ‘'ST  173-lCO) 
DATA  HOT  available 


ALPHA 

SETA 

37  0 

VlNG  L,S. 

.000 

• .000 

37  0 

VlNG  L,S. 

25.000 

.000 

37  0 

WING  L.S. 

30.000 

.000 

37  0 

WING  L.S. 

’ 35,000 

.000 

40.000 

.OCO 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF„ 


O^TA  SET  SYMBOL 


C RUCV07  ) 
(»UGW10  ) 
[RUGWil  } 


RUGWI3  } 


configuration  description  ■ ALPHA  BETA 


DHI2/IH21 

I CAL 

w$T 

I73-IC0) 

37  (5 

WING 

L.S. 

,000 

.000 

0»I2/1H2I 

I CAL 

MST 

I73-IC0) 

37  0 

WING 

L.S. 

25.000 

.000 

CHI2/IH2I 

(CAL 

HST 

(73-100) 

37  0 

WING 

L.S. 

30 .000 

.000 

0H12/1M71 

(CAL 

MST 

(73-100) 

37  0 

WING 

L.S. 

35.000 

.000 

DMA  NOT 

available 

40.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RAT'IO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF_ 


DATA  SET  SYHBOL 
( 9UGW07  ) □ 

{RU5KI0)  U 
CRUGWII  ) O 
RUGWI2)  & 
RUGW13)  iS 


ccnficuratiom  g=sc»i>»ticm  aloha  beta 


0H12/IH21 

(CAL 

HST 

(73-100) 

37  0 

WINO 

L.S. 

.000 

.000 

0“l2/iH2l 

(CAL 

KSt 

173-100) 

37  0 

WING 

L.S. 

23.000 

.000 

CM12/IH21 

tC‘L 

173-100) 

37  0 

WI^G 

L.S. 

30.000 

.000 

CHI2/iwri 
DATA  NOT 

(CAL  MSf 

available 

173-100) 

37  0 

WING 

L.S. 

35.000 

<0.000 

.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  f^N/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENl,  H/HREF 


DATA  SET  SYK0OL  CO'JFICURAUCN  DESCRIPTION 


: HOC <07 ) 
tRUCWlO  ) 
( HUOKIl  ) 
(RUGWI?  ) 
f RUGWI3  ) 


Q 0«12/|K2I  <CAL  MSI  [73- ICO) 
□ 0HI2/IM2I  (CAL  MSI  173-100) 
O CH12/IH21  (cal  ‘•si  I73-100) 
& 0M12/|ri71  (CAL  MSI  173-100) 
lA  DAIA  NOT  AVAILADlE 


alpha  beta 


37  0 

WING  L.S, 

;ooo 

.000 

37  0 

WING  u.s. 

23.000 

.000 

37  0 

WiNQ  L.S. 

30.000 

.coo 

37  0 

WING  L.S. 

35.000 

.000 

•iO.OOO 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  ST'-sa.  'CCWIGU^MICN  OSSCHIOTJCN  ' ALPHA  BETA 


( PUCVOT  J C 

3 CHI2/iH21 

(CAL 

HST 

173-1005 

37 

0 

w:mo 

L.S. 

.000 

.000 

CRUC-WID)  L 

1 0H12/[«2t 

(CAL 

hst 

173-1001 

37 

a 

VINS 

L.S. 

23,000 

.000 

(RUGWII  ) r 

> 0H12/IM21 

(CAl 

«ST 

173-100) 

37 

0 

UlHG 

L.S. 

30.000 

.000 

(RUGVI2)  < 

i 0H12/IH2I 

(CAL 

HST 

173-100) 

37 

0 

V[KG 

L.S. 

35  ,000 

,000 

CRUGV13)  I 

^ DATA  UOT 

AVAILABLE 

40,000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF^„ 


DATA  SET  SYMBOL  CONFIGURATION  CESCR!FT)OS 


ALPHA  BETA 


( RUGW07  ) 
t RUGWIO  ) 
( RUGiYl  I ) 
RUGW12  1 
RUGW13  ) 


OHI2/IH21  (CAL  HSI  173-100) 
CH12/IH2I  (CAL  HST  173-100) 
0HI2/IH2I  (CAL  HSI  173-100) 
0H12/IH2I  (CAL  HST  173-100) 
data  not- available 


37 

0 

KING  1.  .S, 

.000 

.000 

37 

0 

KING  L.S. 

25.000 

.000 

37 

0 

KING  L.S. 

30.000 

.000 

37 

0 

KING  L.S. 

35.000 

40.000 

.000 

.000 

FIS.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_, 


DATA  SET  STK80L 


{ ROGW07  ) 
[RUDWIO  ) 
(RUGWII  } 
RUGW12  ) 
RUGWI3  ) 


CONFIGURATION  DESCRIPTION 
0H12/’|H2t  (CAL  HST  173- too) 
0HI2/IP21  (CAL  PST  173-100) 
0'<12/!M2!  (CAL  hSt  173-100) 
CH12/IP21  (CAL  PST  173-100) 
DATA  NOT  AVAILABLE 


ALPHA  beta 


37  0 

VINO  L.S. 

.000 

.000 

37  0 

WING  L.S. 

25.000 

.000 

37  0 

VING  L.S. 

30 .000 

.000 

37  0 

VINO  L.S. 

33 .000 

.000 

■TO.OOO 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  !rN/LI 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF„^, 


DATA  SET  SYMBOL  configuration  DESCRIPTION  ALPHA  SETA 

CRUGW07)  Q 0H12/IH21  (CAL  HST  I73-10C)  37  0 VINS  L.S.  .000  .000 

CRUGWtO)  □ CHI2/IH21  (CAL  HST  I73-IC03  37  0 WING  L.S.  25.000  .000 

(RUGWIi)  Q 0HI2/IH21  (CAL  HST  173-IC03  37  0 WING  L.S.  30.000  .000 

RUGWI2)  A CHI2/IH2I  (CAL  HST  I73-IOO)  37  0 WIMG  L.S.  35,000  . 000 

RU6W13)  DATA  NOT  available  40.000  .000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  set  Sy>«X 
( RUGW07  3 Q 
CRIJGVIO)  □ 

3 o 

{RUGWI2  3 A 
{RUGVI3  3 K 


COA:RrGU9ATION  OeSCRJPTJOAi 
DATA  NOT  AVA|LA8!-S 
0H12/IH2I  (CAL  HST  173-100) 
CHI2/IH2I  (CAL  HST  173-1003 
CHI2/1H2I  (CAL  HST  I73-1003 
OHI2/JH2I  (CAL  HST  I73-;00) 


ALPHA  SETA 


37 

0 

WING  L.S. 

.000 
2S .000 

.000 

.000 

37 

0 

WING  L.S. 

30.000 

.000 

37 

0 

WING  L.S. 

35 .000 

,030 

37 

0 

WING  L.S, 

<0.000 

.QUO 

RATIO  OF  LOCAL  TO.  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  symbol 
( RU3W07  ) Q 
CRUGVIO)  □ 
(RUGHI  ) O 
CfiUGli|2)  A 
{RUGWI3)  IS 


CONFIGURATION  DESCRIPTION 
DATA  not  AVAILABt-E 
CHt2/|P2l  CCAL  HSr  173-100) 
0HI2/IH2I  (CAC  HST  173-100) 
0HI2/IH2!  (CAL  HST  173-100) 
0HI2/IH21  fCAL  HST  173-100) 


ALPHA  BETA 


,000 

.000 

37  0 

VtNC  L.S» 

?5.000 

,000 

37  0 

VING  t.S, 

30-000 

.000 

37  0 

WING  L.S. 

35.000 

.000 

37  0 

WING  L.S. 

40.000 

.ooo 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll- 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_, 


DATA  SET  STMB3L  CONFIG'JSAT  ION  OE5CSI»T!CN  A'.PHA  BETA 

C.RIIGW07  1 Q DATA  (,-CT  AVAILABLE  .000  .000 

(«UGVIO)  □ 0H|2/|h21  CCAL  HSr  I73-I00)  37  0 VINGL.S,  2S.C00  .000 

(PUGWII  ) O 0HI2/IH21  CCAL  H3T  173-:003  37  0 WiNG  L.S.  30.000  .000 

WJGW12)  & 0HI2/1H2I  CCAL  HSI  173-iQO)  37  0 ViNOL.S.  35.000  . 000 

RUGWI3)  0H12/IH2I  CCAL  HST  173-100)  37  0 WING  L.S.  AO, 000  . 000 


FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  Rlji/Ll 
MACH  = 7.900  HAW/HT=  .850  2Y/B  = .500  PAGE  62. 


0 

-4X 


DATA  SET  STHBOL 

CONFIGURATION  description 

ALPHA 

BETA 

I RUGW07  ) n 

DATA  SOT  AVAILABLE 

.000 

.000 

(RUGtflO)  □ 

CH12/1P2I  (CAL  HSI 

173-100) 

37  0 

WING 

L.S. 

73*000 

.000 

( RUGWI I ) n 

0H12/IH2I  (CAL  HST 

173-100) 

37  0 

WING 

L.S. 

30.000 

.000 

(RUGW12)  A , 

CH12/1H21  (CAL  HST 

173-100) 

37  0 

WING 

L.S. 

35.000 

.000 

(RUGW13)  ^ 

0H12/IH21  (CAL  HST 

173-100) 

37  0 

WING 

L.S. 

40.000 

.000 

<_) 


CD 

<_> 

CH 

UJ 

Li- 

en 


Ql 

H— 

< 

UJ 

IE 

UJ 

O 

Z 

UJ 

ct: 

UJ 

u_ 

UJ 

cc: 

CD 


CD 

CD 


CD 

CD 


cl: 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^^ 


OATA  SET  STUBCS.  CONE  1 CUBA  T I CM  0ESC9IPTICN  ALPHA  BETA 


( mjGW07  ) 

□ not 

available 

.000 

.coo 

tRUGVlO) 

J CH12/1M2I 

(CAL 

H$T 

173-100) 

37 

0 

WING 

L.S. 

2(3 .000 

.000 

tRUGVlI  ) 

O 0H12/1H21 

(CAL 

H$f 

173-1  CO) 

37 

0 

WING 

L.S. 

30.000 

.000 

IRUGWI2  ) 

6 CH22/IH21 

(CAL 

MS  7 

173-1001 

37 

0 

WING 

L.S. 

3S.OOO 

.000 

(RU3WI3) 

Ciw  C‘^u/:m2i 

(CAL 

HST 

:73-!00) 

37 

0 

WING 

L.S. 

<10.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RAT[Q  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYMBOL  CCNF leuBAT l(W  DESCRIPTION 


( RUGW07  ) 
(PUOVIO  ) 
(RUGVtl  ) 
CRUGVI2  ) 
(RUGKI3  ) 


DATA  NOT  available 
0HI2/IHZI  (CAL  HSf  173-100) 
CHI2/IM2!  tCAL  HST  173-100) 
0H12/1H2I  CCAL  HST  173-100) 
0HI2/IH21  tCAL  HST  173-100) 


alpha  beta 


.000 

.oco 

37  0 

WING  L.S. 

25.000 

.000 

37  0 

WING  L.S. 

30.000 

.000 

37  0 

VING  L.S. 

35 .000 

.000 

37  0 

WING  L.S. 

40.000 

.000 

FIB.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF_ 


data  set  STM90L 

t RUGW07  J Q 
(RUGWIO)  □ 
t RUCVI 1 ) O 
RUGW12  ) A 
RLtGKlD)  ^ 


C0NFI6URATICN  DESCRIPTION  AL®HA  SETA 


DATA  NOT 

avail. 

.COO 

.000 

OH12/IH21 

CCAL 

hst 

I73-IOO) 

37 

0 

VI  KG 

u.s. 

25.000 

.000 

0HI2/IM2I 

(C»L 

HST 

173-100) 

37 

0 

VjKG 

L.S. 

30.000 

.000 

CHI2/IH21 

(CAL 

H$T 

173-100) 

37 

C 

ViNG 

L.S. 

35.000 

.000 

CH!2/iH21 

tCAU 

hst 

173-100) 

37 

0 

VI  MG 

L.S. 

40.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


( RUGV07  ) 
( RU5W10  ) 
(RU6VU  ) 
(PUGW12  ) 
{ RUGVI3  ) 


DATA  NOT  available 
0«I2/|H2i  CCAL  -‘ST  173-tOO) 
OHI2/IM21  (CAL  HST  173-100) 
OHI2/IM21  (CAL  HST  173-100) 
0H12/IH21  (CAL  HSr  173-100) 


alpha  seta 


.000 

.000 

37  0 

L.3* 

?3.C00 

.000 

37  0 

wing  L.S. 

30.000 

.000 

37  0 

WING  L-S. 

3D. 000 

.000 

37  0 

wing  L,S, 

■'.0 .000 

.000 

CHORDWISE  LOCATION  AS  A FRACTION  OF  LOCAL  CHORD;  X/C 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^„ 


0*r*  S€I  S-rreX 


t WCW07  ) 
tttUGWlO  1 
tn-jowii  ) 
BUGW 1 2 ) 
RUDV13  ) 


CCN'-iGLi'MIOrJ  OESCS-IPtlON 
DMA  'CDT  AVAILASEE 
'0‘AI2/!H21  (C‘,  >"3T  :73-1C0! 

cm;;/ip?i  {c*-  ‘'S’  173-’. 33) 

OHt?/iH2i  u%:  !~j-ic3: 

OH12A1H21  (CAL  :73-!30) 


ALPHA  seta 


.000 

.COO 

37  C 

WIMO  L.S. 

25.000 

.000 

37  0 

WlW  L.S. 

30,000 

.000 

37  0 

«i':!5  L.S. 

3,>.000 

!coo 

37  Q 

WISG  L.S. 

^iC.COO 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  SifraOL 


( PU5WI)7  J 
( PUOWIO  ) 
) 

PUOHI2  ) 
*HJGW13  > 


8 


CO’fflClJSATlCN  D£SCPiPTI3«  ALPHA  BETA 


DATA  II3T 

A/i»lL^2LG 

.000 

.000 

OM12/IH21 

(CAl  HSI 

I73-1C3) 

37 

0 

•rfiNG 

L .S. 

25 .000 

.000 

f>il2/lM2t 

(Qfl  MS? 

i73-:'!0J 

37 

3 

u.s. 

OO.OL'J 

.030 

CH12/IH2! 

CCAl  hst 

C73-IO0) 

37 

0 

WifiG 

L.S, 

35,000 

.000 

0H12/1H21 

(CAl  Hot 

173-lOOi 

37 

0 

VtNG 

L.S. 

40.000 

.000 

FI6.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF,, 


0*>A  SET  SYKHCL 


C PUGVQ7  ) 
(fiUOvIO  ) 
CRUGifll  ) 


R'JOvtZ  ) 
RUCil3  ) 


co'.pic'jp^  !:o'<  D^ccoip;  ic;j 
DATA  ;.Ct  A/A!I.A<jlF 
OHI2'IH21  {CAI.  wsr  173-100) 
0PI2/IH2I  (CAL  HSl  173-100) 
CHI2/H2i  (CA(.  i^ST  173-100) 
OHI2/IH2!  {CAL  HS;  I73-.U0) 


ALPHA  BE ’A 


.009 

.000 

37  0 

WIN'S  L.S, 

25 .000 

.000 

37  0 

WIN'S  L ,5, 

30.000 

.000 

37  0 

WIH3  L .S. 

35.090 

.000 

37  C 

WIN'S  L.S. 

o.cco 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNQIStjRBEO  ORB  I TER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL. TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  SYM301.  CONFICURATIOT  OCSCRlPtlOM 


C RUCW07  ) 
t RU6W10  ) 
IRUCWll  ) 
PUOW12  ) 
RUGW13  ) 


DATA  KCr  AVASLA3LE 
OH12/IH2I  tCAL  HST  173-1001 
0H12/IH2I  [CAL  HSl  I73-ID0J 
0H12/1H2I  (CAL  HST  173-100) 
0HI2/IH21  CCAL  HST  173-100) 


alpha  • beta 


.000 

.000 

37  0 

WINS  L.S. 

25.000 

.000 

37  0 

WINS  L.S. 

30.000 

.000 

37  0 

WINS  L.S. 

35.000 

.000 

37  0 

WING  L.S. 

10.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  0R6ITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^„ 


DATA  SET  STHaOL  COf^tGUSATION  CESCRlPTlCN  ALPHA  BETA 


C PU0W07  J C 

(BuGwio)  r 

) DATA  tot 

J 0«12<'tH2: 
> CH17/I«7! 

AVAILAIJiS 
CCAl  hS’ 

i73-:oo) 

37  0 

vl-is 

L,S. 

.000 

25.0C0 

.000 

.000 

( puov  ill  Z 

iLM 

:t3-!ooi 

37  0 

w!  .0 

L.Ga 

JO  f-00 

,OVJ 

t RUGw  12)  4 

i 0H12/IH21 

CCAL 

hST 

I73-1Q3! 

37  0 

Wi-i5 

L.Sa 

33,000 

.000 

(RUGWI3)  L 

CHI2MH2I 

(CAL 

HST 

173-100) 

37  0 

WK- 

L,S» 

40.000 

.001) 

FIG. 
MACH  = 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„ 


DATA  SET  GTMBOL 
t RUGW07  ) Q 
CROGWIOJ  Q 
t RUGVl  1 ) O 
CPUCWI2)  & 
RUGWI3  3 H 


CORF (CURAT JON  DESCRIPTION  ALPHA  BETA 


DATA  MOT 

AVAILABLE 

.000 

.000 

CH12/IH21 

CCAL 

Hsr 

173-100) 

37 

0 

WING  L.S. 

25.000 

.000 

0HI2/IH2I 

rCAL 

HST 

173-100) 

37 

0 

WING  L.S. 

30.000 

,000 

0HI2/1H2I 

CCAL 

HST 

173-100) 

37 

0 

WING  L.S. 

35.000 

.000 

CHI2/IH21 

[CAL 

HST 

173-100) 

37 

a 

WING  L.S, 

40.000 

.000 

FIG.  22  EFFECT  CF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
MACH  = 7,900  HAW/HT-  1,000  2Y/B  = .400  PAGE  635 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^ 


DAI  A SET  I 
< PU0V07  ) 

( PUOUtO  3 
3 

WJOVf?  3 

Kuavii 3 


■meaL 


C0HPI6UI»AT|CM  tjtSC/'3|P310M 
DA  3 A 3IOT  AVA;lADLE 
0HI2/IH21  [CAL  L"1T  373-1003 
0H|2/I»-7(  fCAL  H&T  373-1003 
OHI2/3M2I  (CAL  HOT  173-1003 
CHI2/3H2:  (CAL  HOT  173-1003 


ALPHA  BETA 


37 

0 

W1'16  U.S. 

.000 

25.00D 

,000 

,000 

37 

0 

WlOO  L,S, 

30.000 

.000 

37 

0 

W(l)5  L,S, 

33.00(3 

,000 

37 

0 

WIHO  L.S. 

'10,00.3 

,000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„_ 


DATA  SET  STKBOt.  CONftGURATION  DESCRIPTION  ALPHA  BETA 


I RUGW07  ) r 

3 DATA  NOT 

available 

.000 

.000 

(Ruewio)  r 

1 0HI2/IH2I 

ccal 

HST 

i73-IOO) 

37 

0 

WINC 

L.S. 

25.000 

.000 

(RUCWIl  ) ? 

} 0HI2/IH21 

(OL 

MST 

S73-I0O) 

37 

0 

WING 

L.S. 

3C.OCO 

..030 

(RUGWI2J  i 

i OH12/IH21 

(CAL 

HST 

173-100) 

37 

0 

WlNC- 

L.S. 

35.000  , 

.000 

(RUGWI3)  1 

OHI2/1H2I 

ccal 

HST 

173-iOO) 

37 

0 

WINC 

L ,S. 

40.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„„ 


DATA  SET  SWBtX  CONFIGURATION  DESCRIPTION 


I ROGK07  » 

(RUCtflO) 

(RUGVIl  ) 
RUGWI2  ) 
RUCW13 ) 


DATA  NOT  available 
WI2/IH2I  tCAL  HST  173-100) 
0HI2/IH7I  (CAL  HST  173-100) 
0HI2/IM21  (CAL  HST  173-100) 
0HI2/IH7I  (CAL  HST  I7J-IC0) 


ALPHA  beta 


.000 

.000 

37  0 

VING  L.S. 

25.000 

.000 

37  0 

WING  L.S. 

30.000 

.000 

37  0 

WING  L.S. 

3S.000 

.000 

37  0 

VING  L.S. 

AO  .000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


C RUGW07  ) 
£ RUGWIO  ) 
C RUGWII  ) 
RUGWI2  ) 
RUGW13  ] 


DATA  NOT  AVAILABLE 
OKI2/IH21  CCAL  HST  173-1003 
0H12/'IH21  CCAL  HST  173-1003 
0HI2/1H21  CCAL  HST  173-1003 
0H12/1H21  CCAL  HST  173-1003 


ALPHA  BETA 


.000 

.000 

37  0 

WING  L.S. 

25.000 

.000 

37  0 

WING  L.S. 

30.000 

.000 

37  a 

WING  L.S. 

35.000 

.000 

37  0 

WING  L.S. 

40.000 

.030 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ul 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF^. 


DATA  SET  SYMBOL 
t RUGW07  : Q 

CRUSHIO)  □ 

C RUGW  n ) O 
RUGW12)  i 
RUGWI3  3 Q. 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE 
0H12/IH21  (CAL  HST  I73-I003 
DATA  NOI  available 
0HI2/IH21  (CAL  HST  I73-IOO) 
0HI2/IH21  (CAL  HST  173-100) 


ALPHA  BETA 


.ODO 

.000 

37  0 

WING  L.S. 

25.000 

.000 

30.000 

.000 

37  0 

WING  L.S, 

35.000 

.000 

37  0 

WING  L.S. 

40.000 

,000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  OM  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HR£F_ 


DATA  set  SrKgOL  CCNFIGIWATICN  CcSCRiPflON 
CRUGWC7J  n DATA  not  available 

CRU6WI0)  □ OHI2/IH21  (CAL  MSI  I73-100J  37  0 

tRUOWll  I O DATA  NOT  available 

RUCWI2I  A OHI2/IH2I  (CAL  UST  173-1001  37  0 

RUGW13)  iS  OH12/IH2!  (CAL  WSI  I73-10Q1  37  0 


WINS  L.S. 


VINO  L .S. 
VINS  L.S. 


alpha  beta 

.000  .000 

23.000  .000 

30.000  .000 

35.000  .000 

-10.000  .000 


FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  RN/L1  = 
MACH  = 8.010  HAW/HT*  .850  2Y/B  = .400  PAGE  641 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF_ 


DATA  SCT  SrHflCt 
t »U0i<07  1 
tBUG¥10) 
tMjOWll  ) 

PUGVI2  1 
RUOWI3  ) 


0 


CCWf  IGUBAHON  Cl  jCRiPf  !0«  ALPHA  BLFA 


OAU  uci 

AVAtLAGLL 

.000 

.coo 

173-lOC) 

37  0 

wt'ir. 

L.S. 

2')  .non 

.000 

OAIA  Wi  A/AlL>OLt 

vittc. 

30.000 

•OtJO 

(CAL  H'.t 

173-100) 

37  0 

L.S. 

3'>.noo 

.niiQ 

OH^2/(i4?i  (CAi.  Mil 

1 73-100) 

37  0 

wKir 

L .5. 

^0.000 

■ UCO 

f-’IG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  SFT  SV/^90L  configuration  OtSCRIPTION  ALP^A  BETA 


f SUBW07  ) C 

) DATA  NOT 

available 

,000 

.000 

CF.UGWIO)  L 

J 0HI2/I.J2I 

tCAL  HST 

I73'IQ0) 

37 

0 

WIMG 

L .S. 

25.000 

.000 

(RUGWII  ) 7 

5 data  nor 

,VA  ILABLE 

30.000 

.000 

(RUBWI2  1 Z 

i 0HI2/IH21 

(Cal  Hsr 

173-IOD) 

37 

c 

V|t!G 

L.S. 

35.000 

.000 

(RUGW13)  C 

i.  0ril2/lr'2l 

(CAL  HSt 

173- ICO) 

37 

0 

KI.-G 

L.S, 

40.000 

.000 

CH0RDVISE  LOCATION  AS  A FRACTION  OF  LOCAL  CHORD.  X/C 

Fie.  -22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^ 


OATA  SEt  Sr,*90<. 
{ RUGH07  1 Q 
tRUGV'O)  □ 
(RUG»1I  , O 
RUGVI2)  A 
RUGV13)  iS 


COS-f  IGLiRAriON  D'SCRiPTION 
DATA  NO^  AVAtLAQUE 
t3«12/IH2l  tCAL  173-1001 
DATA  NOT  available 
CMl2A!H2t  (CAL  HST  173-100) 
(W12/IH2I  (CAl  HST  J73-I00) 


37  0 

37  0 
37  0 


ALPHA 

DcTA 

,000 

.000 

WING  U.S. 

2S.COO 

.000 

30.000 

.000 

VIN3  L.S. 

35.000 

.000 

KING  L.S. 

<0.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  STHBOl.  COHEIGURMION  DESCRIPT  IBM  ALP*<A  BETA 


( RUCW07  ) f 

T DATA  !JOT 

AVAILA9LE 

.000 

.000 

(RUGWI0  3 L 

1 0H12/IH21 

CCAL  UST 

173-lOOJ 

37 

0 

VING 

L.S. 

25.000 

.000 

(RUGwii  1 r 

> DATA  NOT 

available 

30.000 

.000 

CRUGWI2)  2 

0H12/IH21 

(CAL  HST 

173-100) 

37 

0 

WING 

L.S. 

35.000 

.000 

( RUGWtS  ] E 

CH12/IH21 

(CAL  HST 

173-100) 

37 

0 

WING 

L .S. 

40.000 

.000 

■ FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HR£F_, 


DATA  SET  SYMSOl 
( RUGV07  ) Q 

(RUGWIO)  U 
CRUGVII  J Q 
RUCW12  ] & 

RUCW13)  ^ 


cos'igu»m:on  oESCPiRiic 

DATA  NOT  AVAiLAS'-S 
CM12/IH2I  tCAL  H3T  173-100) 
DATA  not  A'/Alt.AgLE 
OH12/1H2I  (CAL  HST  I73-IO0J 
0MI2/IH21  (CAL  HST  173-100) 


ALPHA  8£TA 


.000 

.CCO 

37  0 

WI)«  L.S. 

25.CC0 

.000 

30 .000 

.000 

37  0 

WtHG  L.S. 

35.000 

.000 

37  a 

VIHG  L.S. 

AO.OCO 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ARBITER  WING  HEAT  TRANSFEIjl  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF^;,, 


OATA  SET  SYHSOt  CONPIGURAnOfl  DESCRIPTIOH 


( RU0.<07  ) 
(RUO«IO  ) 

( Bus.n  1 ) 
RU0W12  ) 
RU5W13  ) 


OATA  NOT  available 
CH|2/II<2t  tCA..  HSr  (73-lCOJ 
OATA  NOT  AVAILABLE 
OH12/IH2I  (CAL  H3T  173-100) 
0H12/IN21  CCAL  MST  173-100) 


ALPHA  BETA 


,000 

.000 

37  0 

WING  L.S. 

25 .000 

,cco 

30.000 

.000 

37  0 

WING  L.S. 

35.000 

.000 

37  0 

WING  L.S. 

AO .000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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MACH 


8.010  HAW/HT= 


300  2Y/B 


400 


RATIO  OF  LOCAL  TO' REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  SVKSOt  CONT^IGyfJATION  CESC^IOTIOM  ALPHA  BETA 

(RUGV07)  Q DATA  M3T  AVAILABLE  .000  .000 

(RUGHIO]  □ CM12/1H21  tCAL  HST  I73-ID0)  37  0 WINGL.S.  25.000  .000 

'■RUGVtl)  O data  not  available  30.000  .000 

RUGWI2)  A 0M12/IH21  (CAL  HST  173-100)  37  0 VINGL.S.  35.000  .000 

RUGVI3  ) N OH12/IH2I  (CAL  HST  173-100)  37  0 WINGL.S.  AO.OOO  .000 


j nnn 


FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER,  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OArA  SET  SYMBOL 
t RUGW07  1 Q 
C RUGWIO  J □ 
tRUGWlIJ  Q 
t RUOW 12)  A 
(RUGW13)  A. 


CONPIGURATiON  description 
DATA  NOT  AVAILABLE 
0H12/'lH2i  ICAL  H3T  173-100) 
DATA  NOT  available 
aHI?/jH21  ICAL  HST  173-100) 
0H)2A1H2I  (CAL  HST  173-100) 


ALPHA  beta 


.000 

.000 

37  0 

W|,C  L.S. 

2S.Q00 

.000 

30.000 

,000 

37  0 

WlAC  L.S. 

3b. 000 

.000 

37  0 

WI,.G  L.S. 

AO.OOO 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„ 


DATA  SET  sYnaa.  description 


( mxivo? ) 
t«UGwiO  } 
( RUGVt  t ) 
tRU0VI2) 
RUGVI3  J 


DATA  NOT  available 
OH12/IH21  (CAL  HST  173-100) 

data  not  available 

0H12/IH21  (CAL  HST  173-100) 
OH12/1H21  (CAL  HST  173-lCO) 


beta 

.000 

.030 

37  0 

WING  L.S. 

25.000 

.000 

30.000 

.000 

37  Q 

WINO  L.S. 

35,000 

.000 

37  0 

VINO  L.S. 

*<0.000 

.000 

FIG.  22  EFFECT  OF  HIGH  MPHA  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


Data  set  srHBOi.  cowtCLiRAT  ion  descsiption 
IRUGW07)  Q OMA  NOT  AVAILABLE 

(RU3V10)  □ CH12/IH21  (CAL  HST  173-lCOJ 

(ROCwn  ) O DATA  NOI  AVAILABLE 

(RUGWI2)  (3HI2/IIJ21  (CAL  KST  I73-100J 

(RUGWI3J  l\  Om2/!H2l  (CAL  HST  173-tOOI 


" 

alpha 

BETA 

.oco 

.000 

37  0 

WING  L.S. 

25.000 

.000 

30X00 

.000 

37  0 

WING  L.S. 

33.000 

.000 

37  0 

WING  L.S. 

40.000 

,000 

1 .000 


.100 


.010 


.001 


CHORDWISE  LOCATION  FRACtfoN  OF  LOCAL  CHORD.  X/C 


FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  GR8ITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„ 


OAIA  set 


{RUGV07  ) 
f <!‘JCWtO  1 
J 

RUCW12  ) 
RUGWI3  ) 


CONFlGL.«AI;CN  DESCRIPTICS 
DATA  not  available 
0“i2/I«2l  CCAL  HST  173-100) 
OAIA  NCI  available 
C--'12/1h21  tCAL  HST  173-100) 
CH12/IM21  (CAL  HSt  173-100) 


ALPHA  beta 


.COO 

.000 

37  0 

VING  L.S. 

25.000 

.000 

30.0CO 

• too 

37  0 

VINO  L.S. 

35.000 

,xo 

37  0 

VINO  L.S. 

<0.000 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  STK80U 

CONFIGURATICN  DESCRI**T10V 

ALPHA 

BETA 

CRUGV07)  Q 

DATA  not  available 

.COO 

.000 

IRUGWIO)  □ 

0Mt2/|H2l  (CAL  HST 

t73-lC0) 

37 

0 

WiNG  L»s, 

25  .coo 

.000 

CRUGVM  ) O 

DATA  NOT  available 

30.000 

.000 

(RUGWI2)  A 

0HI2/IH21  (CAL  HS7 

I73-IC0J 

37 

0 

VING  L»S» 

35.000 

.000 

, {RUCVI3)  K 
Li_ 

CH12/IH21  (CAL  HST 

173-lCO) 

37 

0 

WING  '-.S, 

40.000 

.COO 

MACH  = 8.010  HAW/HT=  1.000  2Y/B  = .400  PAGE  653 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„ 


DATA  SET  SYMaou  COflf IGUPAl|0“J  DESCRIPIIW  ALPHA  BFTA 


C RUGW07  1 f 

T DATA  NOT 

available 

.000 

.000 

(RUOWIOJ  L 

J 0H!2/1H21 

tCAL  Hsr 

173-100) 

37 

0 

WING  L.S. 

2S.000 

.000 

tRUGWIl  ) Z 

5 DATA  W3T 

available 

30.000 

.000 

t RLtC1,12  ) i 

0H12/iH2l 

(CAL  Hsr 

173-100) 

37 

0 

WING  L.S. 

35.000 

.000 

(RUGW13)  C 

iL  0H12/IH21 

(CAL  HST 

173-100) 

37 

0 

WING  _.S. 

■40.000 

.000 

MACH 


8.010  HAW/HT=  1.000  2Y/B  = .500 


PAGE  S54 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STM301.  CCNE  fCUPAT  ICN  CESCRIOTION  ALPHA  BETA 

CRUGW07J  n DATA  NOT  available  .000  . 000 

(RUOWIQ)  n 0»12/IM2l  (CAL  HST  173-1003  37  0 WlNGl.S.  2S.OOO  .000 

tRUGwn  ) Q DATA  NOT  AVAILABLE  30.000  .000 

(PUQW121  A 0Ht2/lH2i  (CAL  NSI  I73-IC0  ) 37  0 WIMGI.S.  35. XO  .000 

■RUGWtS)  IS  0Ht2/iH2l  (CAL  HST  I73-1C03  37  0 WlNGl.S.  40. XO  .000 


FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_, 


DATA  SET  SrMaO. 

CDNF 1 CURAT  I ON  QESC» I PT I OR 

ALPHA 

0£TA 

t RU0W07  ) □ 

DATA  KOT  AVM ladle 

,coo 

.000 

(RUOWIO)  □ 

CHI2/IH2I  :CAL  PS: 

!73-IOO) 

37  0 

WING 

L.S. 

J13.C00 

.000 

CRJ6WII  J O 

DATA  not  available 

30.000 

.000 

(BUGV12J  A 

CHI2/'IH21  (CAL  wsr 

(73-lQQ) 

37  0 

WING 

L.S. 

35.000 

.000 

(RUGWI3  1 ^ 

OHir/in?!  tcAL  kst 

173-100} 

37  C 

WING 

L .5. 

40.000 

,000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


O/TA  SET  STM80L  CONFIGURATIGH  DESCRIPTION 


ALPHA  BETA 


( RU&W07  1 
C PUCWIO  ) 
t RUGWl I J 
(RUGW12  ) 
! RUGW13  ) 


Q Data  not  available 

□ OH12/IH21  tCAL  HST 

O DATA  NOT  available 

A OH12/IH21  tCAL  HST 

CS.  OH12/1H21  '.CAL  HST 


173-100) 

37 

0 

VING 

173-100) 

37 

Q 

WING 

I73-1Q0) 

37 

0 

VING 

.000 

.000 

L.S. 

25,000 

.000 

30.000 

.000 

L.S. 

35,000 

.000 

L.S. 

40.000 

.000 

CHOHOVIISE  LOCATION  AS  A FRACTION  OF  LOCAL  CHORD,  X/C 


PIG. 
MACH  = 


22  EFFECT  OF  HIGH  ALPHA  ON  UNOISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
8.010  HAW/HT=.  1,000  2Y/B  = .950  PAGE  657 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF^_, 


ALPW^  B£TA 

.000  .000 

WING  L.S.  25.000  .000 

WING  L.S.  30.000  .000 

WING  L.S.  35.000  .000 

40.000  .000 


04TA  SET  SYK90L 
( PJGW07  ) Q 

(puGwioj  n 

CRUGWII  1 O 
?UGW12)  A 
5UGWI3  ) 


CCNPIGUPATiCN  0E5CPIPTI0N 
OAT*  NOT  AVAILABLE 
0HI2/IH21  tCAL  ms: 

CMI2/1H21  iCAL  MSt 
G“I7/|H21  (CAl 
DATA  NOT  available 


I73-1C0I  37  0 
!73-:C0)  37  0 
173-100)  37  0 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SHT  SYM801. 
( RUDW07  1 O 
CRUGWIO)  □ 
CRUGWll  ) O 
(RUGWtZ)  A 
■RUGW13) 


configuration  OCSCRiPTION 
DATA  NOT  available 
0HI2/IH2I  CCAl  HST  173-tOO) 
OHI2/iM2l  CCAL  HST  173-100) 
0HI2/IM21  CCAL  HST  173-iOO) 

Data  not  available 


ALPHA 

BETA 

.000 

.000 

WING  L.S, 

25.000 

,000 

WING  L.S. 

30.000 

.000 

WING  L.S. 

35.000 

.000 

^0.000 

.000 

1 nnn 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF_ 


D^TA  SET  STMBOU 
( PUG<07  ) Q 
CRUGiflO)  □ 

( RUGWI I ) O 
RUGW12)  & 
RUCV13) 


CONTIGURAIIOS  CESCRPTIC'^ 
DATA  not  AVAJLABLE 
0“I2/IMJ|  (CAL  HSt  173-100) 
0>J|2/1>^21  :CAL  HST  173-lCO) 
0‘JI2/iN2i  (CAL  HST  173-100! 
DATA  NOT  AVA!la3l£ 


ALPHA 

BETA 

.000 

.000 

37  0 

VING  L.S, 

25.000 

.COO 

37  0 

WING  L.S. 

30.000 

.000 

37  3 

WING  L.S. 

35.000 

.300 

«.CCC 

.OOC 

MACH  = 10.500  HAW/HT=  .850  2Y/B  = .500  ‘ PAGE  i 660 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„, 


DATA  SET  STHaCL  CONFIGURATION  DcSCRIPTIOfJ 


C RUGV07  ) 
(RUGVIO  ) 
( RUGVI I ) 
RUGVI2  ) 
RUGWI3  J 


DATA  NOT  available 
OH12XIH21  (CAL  HST  I73-I005 
0H12/I^^2I  (CAL  HST  173-100) 
OH52/IM21  (CAL  wST  173-lCO) 

data  not  available 


ALPHA  SETA 


.000 

-COO 

37  0 

WING  L.S, 

25 .000 

■ COO 

n 0 

WING  L.5. 

30.000 

.000 

37  0 

WING  L,5, 

35  .*^00 

.000 

>50.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  0R8ITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„ 


DATA  SET  SYK0CL  CCNFTGU^ATICV  DESCRIPTION 


( RLGW07  ) 
(RUOVIO  ) 
f RUGVIt  ) 
RUGVl?  ) 
RUGVI3) 


DATA  no:  A/AIL^nif 
OHI2/1H01  (CAL  HSI  173-100) 
0MI2/IN2!  (CAL  MST  173-100 
CHI2/IH21  (CAL  HST  173-100) 

data  not  available 


j-LVHA  BETA 


.COO 

.roo 

37  0 

WING  L.S. 

25.000 

.cao 

37  0 

WING  L.S. 

30.030 

.oao 

37  0 

WING  L.S. 

35.000 

.030 

40.000 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYMBOl. 
t RUGV07  J Q 
CRUOWIO)  □ 
CRUGVII  ) Q 
CPUGV12)  A 
(RUGV13)  lA 


CONE  I DURATION  description  ALPHA  BETA 


Data  not 

AVAILABLE 

.000 

.000 

0H12/IH21 

<CAL  MST 

I73-I00) 

37 

0 

WING  L.S. 

25.000 

.000 

0H12/IH21 

(CAL  HST 

I73-1C0) 

37 

0 

WING  L .S. 

30.000 

.000 

0H12/IH2I 

(CAL  HST 

173-100) 

37 

0 

WING  L.S. 

35 .000 

.GOO 

DATA  NOT 

available 

40.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„„, 


DATA  SET  SYK80L  CO-'^IGURATIW  KSCPIPTrON  ALPHA  BETA 


C RUGVD7  ) r 

) DATA  NOT 

available 

.000 

.000 

tPUGWlO)  L 

1 0HI2/IH21 

(CAL  HST 

173-100) 

37 

0 

VINO  L.S, 

25,000 

.coo 

CRUGWIl  ) T 

> OM12/IH21 

(CAL  HST 

173-1001 

37 

0 

. VINB  L.S. 

30.000 

.000 

tRU0WI2)  i 

i 0H17/IH21 

(CAL  H3T 

173-100) 

37 

0 

KING  L.S. 

35.000 

.000 

{RUGWI3J  C 

i.  DATA  not 

available 

^0.000 

.000 

FIG.  22  EFFECT  .OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
MACH  = 10.500  HAW/HT=  .900  2Y/B  = j250  PAGeJ  6G4 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STMBOL  CO^t’IG'JRATicn  Ct3C=T|PTrC'T 


C RLJCW07  ) 
(RUGWIO) 
CRUGWll  ) 
( RUGKI2  ) 

t PKf^WI*,  1 


DATA  not  available 
CM12/tM21  (CAL  HST  173-lOD) 
OHI2/IH21  (CAL  HST  (73-100) 
CMI2/1H21  (CAL  HST  (73-100) 
DATA  NOT  available 


ALPHA 

SETA 

.000 

.000 

37  0 

WING  L.S, 

2S.000 

.000 

37  0 

WING  L.S. 

30 .000 

.000 

37  0 

WING  L.S. 

35.000 

.000 

40,000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
MACH  = 10.500  HAW/HT=  .900  2Y/B  = .400  PAGE  GG5 


RATIO  OK  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


• DATA  SET  SYreOL  CCWIGU3AT10N  OESCfilPTiON  ALPHA  BETA 


CRUGW07}  { 

□ DATA  NOT  available 

.000 

.000 

CRUGVIOI 

J OHI2/IH21  (CAL  HST 

I73-IDO) 

37  0 

VING  L.S. 

25.000 

.000 

IBUGVIll 

5 OHI2/1H21  (CAL  HSI 

173- UXO 

37  0 

VIW  L.S. 

30.030 

.000 

Cr7UGV12]  < 

& (3HI2/1H2I  (CAL  HST 

173-1001 

37  0 

VING  L,S. 

35 .000 

.000 

(RUGVI3  ) 

tk  DATA  not  available 

40.000 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  sTreoL  co«Fiet«ATicN  description 


C RUCV07  ) 
( RUQWID  1 
(RUDVII  ) 
CRUGW12  1 
tRuGwn  J 


DATA  NOT  available 
CH12/IH21  (CAL  UST  173-1005 
CH127IH21  CCAL  RST  173-1005 
0H12/IH21  (CAL  HST  173-100) 
Data  not  available 


ALPHA  beta 


.000 

.000 

37  0 

WIK5  L.S. 

2S.D00 

.000 

37  0 

WIK*G  L.S. 

30.000 

.000 

37  0 

WING  L.S. 

35.000 

.000 

40,000 

.000 

MACH  =:  10.500  HAW/HT=  .900  2Y/B 


.600 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HR£F„„ 


DATA  SET  Symbol 

t RinvoT  j n 

5 RUCWtO  , n 
tRUCWll  ) O 
RUGVJ2)  A 
RUSVIB)  is 


C0\TIGUJ»MI0N  description 
DATA  NOT  available 
0H12/’tM2t  CCAL  HSI  I73-IO0) 
OHI2/IH21  ICAL  kST  173-100) 
0MI2/IH2I  [CAL  HSI  173-lOQ) 
DATA  not  available 


ALPHA  beta 


.000 

.oco 

37  0 

wtNC  L.S. 

23.000 

.coo 

37  0 

WING  L.S. 

30.000 

.000 

37  0 

WING  L.S. 

35.000 

.000 

40.000 

.000 

MACH  = 10.500  HAW/HI  = .900  2Y/B 


.750 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SYK80L 

( RUGW07  ) Q 

(PUGW10  3 U 
CRUGwn  ) O 
CRuGwi:;)  A 
■:rugwi3)  ^ 


CONFIGURATION  DESCRIPTION  ALPHA  BETA 


DATA  HOT 
CHI2/IH21 

available 
(Cal  HS7 

173-100] 

37 

0 

WING 

L.S, 

.000 

25.0C0 

.000 

.000 

GHi2/|H21 

(CAL  HST 

173-100) 

37 

0 

WING 

L.S. 

30.0C0 

.000 

0HI2/IH2I 

(CAL  ^ST 

173-100) 

37 

0 

WING 

L.S, 

35.0C0 

.000 

data  not 

available 

40.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DMA  SB1  ST«8«3L  CCNPHKWATICN  DESCRIPTION 


ALPMA  BETA 


fRUSV07) 
CRUGWIO) 
t RUG«I  I J 
RUGWI2) 
RU5WI3  ) 


DATA  NOT  AVAIUABUC 
0HI2/1H21  CCAL  HST  I73-IOO) 
CH12/IM2I  (CAL  MSI  I73-1CO) 
OH12/IM2I  tCAL  MST  173-100) 
DATA  not  AVAILABLE 


.000 

.000 

37  0 

WING  L.S. 

25.000 

.000 

37  0 

WING  L.S. 

30.000 

.000 

37  0 

WING  L.S. 

35.000 

.000 

AO .000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^„ 


DATA  SET  SYMaOL  C0^«^IGURATI0^1  DESCRIPTION 


( RU0V07  ) 
( RLGtflO  ) 
(RuOi^U  J 
(RUGVI7  ) 
RD5W13  ) 


DATA  NOT  AVA1LA3LE 
0H12/IH21  CCAL  NST  173-100) 
0NI2/IH2I  CCAL  HSI  173-100) 
CHI2/IH2I  tCAU  HST  173-100) 
DATA  NOT  available 


ALPHA  SETA 


.000 

.000 

37  0 

«ING  L.S. 

25.000 

.000 

37  0 

VINO  L.S. 

30.000 

.000 

37  0 

WING  L.S, 

35.000 

.000 

40.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
MACH  = 10.500  HAW/HT=  1.000  2Y/B  = .400  PAGE  S71 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„^ 


DATA  SET  SYMBOU 
(R0GW07  ) Q 
CRUGWIO)  □ 
tRuewii ) O 
RUGWI2)  A 
RUSWI3)  IS 


CC‘i^!(jU»AT[CN  cesCRIPTICN 
DATA  :<OT  AVAILABLE 
OM!2/IH21  (CAL  H3T  173-100) 
CH12/1H21  (CAL  HST  173-lcO) 
0H12/IH2I  (CAL  HST  173-100) 
DATA  NOT  available 


alpha  beta 


.000 

,oco 

37  0 

WINS  L.S. 

?5.000 

.000 

37  0 

WING  L.S. 

30,000 

,000 

37  0 

Wl»iG  L.S. 

35.oao 

.000 

40,000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^, 


DATA  SET  SYMB3L 


( RUGW07  1 
I RUBw ; 0 1 
(RUGiHI  J 
RLtGW  1 2 ) 
RU6W13  ) 


CONFIGURATION  DESCRIPTION 
DATA  NOT  A/AILABLE 
CH12/IH21  (CAL  '73-1001 
0H17/fH2l  (CAL  NITT  173-1021 
CHI2/IH21  (CAL  N3T  173-1001 
DATA  hot  available 


alpha 

BETA 

.000 

.000 

37  0 

WINS  L.S. 

25.000 

.000 

37  0 

WING  L.S. 

30.000 

.COO 

37  0 

WING  L.S. 

33.000 

.000 

40.000 

.COO 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„^ 


data  set  SVK30L 
t RUG«)7  5 n 
IRUG^IO)  □ 
t RUGwl I ) O 
I=KJCh12  ) A 
RUG«13)  IS 


CONF|Gi;fiATi(»<  DESCRIPTICN 
DMA  AVAItABtr 
0HI?/!H21  tC,L  H3T  173-iOO) 
OHI2/IH21  tC*L  HSr  173-100) 
CH12/IH21  {CAL  KST  173-100) 
OAIA  NOT  available 


ALPHA  BETA 


37  0 

.000 

.000 

VI fA)  L.S. 

23.000 

.003 

37  0 

VlNG  L.S. 

30.000 

.000 

37  0 

WING  L.S. 

35.000 

.000 

AO  .000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  SYMBOL  CONF IGUBATION  OESCRtPTION 


t RUGW07  ) 
tRUGWtO  ) 
(RUGHIl  ) 
RUGW 1 2 } 
RUGWI3  ) 


data  not  available 
CM12/IH2I  CCAL  HST  173-iOO) 
Om2/tH2l  tCAL  MST  173-100) 
0HI2/IH2I  (CAL  MSI  173-100) 

DATA  not  available 


ALPHA  BETA 


.000 

.QOO 

37  0 

«ING  L.S. 

23.000 

.000 

37  0 

WING  L.S* 

30.000 

.000 

37  0 

WING  L.S. 

35.000 

.000 

AO. 000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
MACH  = 10.500  HAW/HT=  1,000  2Y/B  = .950’  PAGE  S75 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_, 


OMA  SET  SYraOL 
(RUGV07  ) Q 
tRuGYlO)  □ 

( ,»U5YI ! J Q 
PUGV12J  A 
RUGV13) 


CCJNFICL-RATION  DESCRIPTICN 
DATA  NOT  available 
CH12/IH2I  (CAL  H5I  173-1001 
0HI2/I“21  (CAL  HST  |7a-:02) 
CW12/1H21  (CAL  HST  173- ICO, 

OAJA  not  available 


ALPHA  BETA 


.000 

.000 

37  0 

V!NG  L.S. 

23.C(KI 

.000 

37  0 

WJNG  L,S. 

30,000 

.000 

37  0 

wl>iO  L.S. 

35 ,ODO 

,oco 

<0.000 

.000 

1 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYWOU  CONFIGURATION  DESCRIPTION 
(RU3W07J  Q DATA  NOT  AVAILABLE 

tRUGWtO)  n OU2/IH21  <CAL  wST  173-100) 

{RUGVtl  ) O CHI2/IH2I  ICAL  HST  173-100) 

(RUCVI2)  i CHI2/IH21  ICAL  HST  I73-IOO) 

IRUGV13J  data  NOT  AVAILABLE 


.000 

.000 

37  0 

WING  L . S . 

25.000 

.000 

37  0 

VIHG  L .S. 

30.000 

.000 

37  0 

VING  L.S. 

35.000 

.000 

40.000 

.000 

1 .000 


CHOROWISE  LOCATION  FRACtfoN  OF  LOCAL  CHORD.  X/C 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  SrKBOU  CCNFIGURAT ICN  OESCRIPIIOT 


{ RUGW07  J 
(RUGVIO  } 
(Ruevil  ] 
RUGW!2 J 
RUGWta  ) 


DATA  SOI  AVAILABLE 
OH12/IH21  (CAL  HST  173-100) 
0HI2/IH21  (CAL  MST  J73-100) 
0H12/IH21  tCAL  HST  173-100) 
DATA  NOT  available 


alpha 

BETA 

.000 

.000 

37  0 

VINO  L.S. 

25.000 

.000 

37  0 

WING  L.S. 

30.000 

.000 

37  0 

WING  L.S. 

35.000 

.000 

10.000 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF_ 


data  set  STK80L  CONFICURATtOM  DESCRIPTION  ALPHA  BETA 


t RUDW07  ) r 

2 DATA  NOT 

available 

.000 

.000 

CRL'CWIO)  t 

1 0H12/IH21 

(CAL  HST 

I73-ID0) 

37 

0 

VINO  L.S. 

25.CC0 

.000 

C RUGWt 1 ) Z 

> 0H12/IH21 

CCAL  HST 

173-100) 

37 

0 

VINO  L.S. 

30.000 

.000 

TRUGM12)  i 

^ 0HI2/IH21 

(CAL  HSr 

173-100) 

37 

0 

WING  L.S. 

35.000 

.000 

(RLK3WI3  1 L 

^ DATA  NOT 

AVAILABLE 

^0.000 

.ouo 

MACH  .=  12.200  HAW/HT=  .850  2Y/B  = .BOO  PAGE  679 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OATA  SET  SYMBOL 
r RUGW07  J Q 
CRUGWIO)  □ 
(BUCWll  ) ^ 

RUGWI2)  A 
RUGW13  1 K 


configuration  EESCHtPTION 
data  not  available 

OH|2/'lH21  tCAu  MST  I73-I00) 
0'il2/’IH7I  (CAL  HST  173- ICO) 
0H12/IH21  (CAL  HST  173-100) 
DATA  NOT  AVAILAQUE 


ALPHA  BETA 


.000 

.000 

37  0 

WING  L.S. 

75.000 

.000 

37  0 

Y1N2  L.S. 

30.000 

.(x;o 

37  0 

KING  L.S. 

3G.CJ0 

.oco 

AO .000 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


0*TA  set  SYMSOt  CCNFiGUfiATICN  C£SCR!PT!ON 


t P0GW07  1 
( RUGUIO  ) 
CRUCWIl  ) 
(RU0V12  ) 
C RUGWI3  ) 


data  hot  available 
OHI2/IH21  ICAL  HST  !73-10C) 
0Ht2/|H2t  (CAL  PSI  173-100) 
0Hi2/|M21  (CAL  Hbt  173-100) 
DATA  wot  AVAILABLE 


ALPHA  BETA 


.000 

.000 

37  0 

WING  L.S. 

25.000 

.ooc 

37  0 

WING  L.S. 

30.000 

.000 

37  0 

WING  L.S. 

35.000 

,000 

-10.030 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF„^, 


DATA  SET  SYHBa  CONFtGUBATtON  CESCRIPTIOS 


( RU6V07  ) 
CRUGyiO] 
( RUOMl I ) 
ROCW12) 
Rusyu) 


DATA  not  available 
&.12/1H21  (CAL  HST  173-100) 
0“I2/IH2t  (CAL  HST  173-iOO) 
0H12/IH21  (CAL  HST  I73-IC0) 
DATA  SOT  available 


ALPHA  beta 


37  0 

WING  L.S. 

.000 

25.000 

.000 

,000 

37  0 

WING  L.S. 

30.000 

.000 

37  0 

WING  L.S. 

35.000 

.000 

AO, 000 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„ 


DATA  SET  SykSCU 
C RUGV07  ) Q 
CRUGV10  3 □ 

t RUCVI I I O 

CRUGV12)  4 
RUGW ! 3 ) ^ 


COSiPIGURATtOvj  OESCRIPTICN 
DATA  /YMLABLc 
0H12/IH2I  tCAL  H5T  173-100) 
0H1Z/IH21  ICAL  HS7  173-100) 
GmI?/|M2J  (CAL  H5T  173-100) 

OATA  wot  available 


alpha  beta 


.000 

,000 

37  0 

WIMC  L.S. 

25  .000 

,000 

37  0 

VING  L.S, 

30.000 

.000 

37  0 

VING  L.S. 

35.000 

.000 

<10.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  0R8ITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  0F  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^ 


OAT*  SET  SV,®Ol. 
{ RUGW07 ) Q 
t RuGWlO  ) □ 

tfiuGmi  ) W 
RUbMI2 1 A 
ROGWI3}  ^ 


CO«JPICURATION  OESCRJOTION 
DATA  NOT  AVAILA9LE 
0h:2/|M2I  (CAl  I73-!00) 
0h:2^1H?1  tCAL  HSr  I73-SC0) 
0H12/IK21  tCAL  HST  173-100) 
DATA  NOT  AVAILAffuE 


ALPHA  BETA 


37  0 

WIN6  L.S. 
v:ng  u.s. 

.cco 

25.0GO 

.000 

.000 

37  0 

30  .COO 

.000 

37  0 

VING  L.S, 

35.000 

.000 

AO  .000 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.' H/HREF 


DATA  SET  ST.«m.  C0HP|GURAT!0>T  DESCRIPUCN  ALPHA  BETA 

CRt'GVOT)  n DATA  not  AVAILABLE  .000  .000 

(R0GVI03  □ CHt2/|H21  {CAL  HST  I73-I00)  37  0 WING  L.S.  25.000  .000 

(RUGVn  3 Q C«12/:m21  (CAL  wS'’  373-i003  37  0 W|NG  L.S,  30.000  .000 

RUGW12  3 i 0‘M?/H21  (CAL  “S’  173-1003  37  0 WING  L.S.  35.000  .000 

RUCVt3  3 tX  DATA  NOT  AVAILABLE  AO. 000  .000 


FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF^„ 


OATa' SEI  S'rrooi.  tW^FIGlRAIlCN  cescripj:c.n 


A<.P»*  BETA 


t RUCW07  ) 
tRUGyiO  ) 
CRUGWll  ) 
RUGWI2  1 
RUGWI3  ) 


DATA  NOT  AVAtLAOLE 
Oh12/:h21  (CAL  HS!  173-10)1  37  □ 

0H12/|h2I  (CAL  hST  173-100)  37  0 

0Hl2/r‘T2l  (CAL  HST  173-100)  37  0 

DATA  t.OI  available 


, .000 

WING  L.s.  n.ooo 

WING  L.s,  30.000 

WING  L.S.  33.000 

40.000 


.000 

.oco 

.000 

.000 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SVKSCt. 
( RUBWD7  ) n 
(RUGWIO)  □ 
(«!UGwn  ) Q 
(RUGrfl2)  i 
(RU6W13)  l\ 


CONtiguRAT IQV  DHSCRIPTICN 
DATA  NOT  available 
0HI2/1H2!  (CAL  WSI  173-100) 
0HI2/IH21  (CAL  HST  173-100) 
0HI2/IH21  (CAL  ‘'SI  173-100) 
DATA  NOT  available 


37  □ 
37  0 
37  0 


alpha 

BETA 

.000 

.000 

WING  L»S. 

25 .000 

.000 

VINO  L»S. 

30 .000 

.000 

WING  L.S. 

35.000 

,000 

10.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF_ 


OAU  SET  STM30L  configuration  0£SCFiPIICN 


( RUGV07  J 
(RUGWIO  I 
( RU&VI 1 1 
RUGW12  ) 
RUGW13  ) 


DATA  NOT  available 
CHI2/IH21  (CAL  HST  173-100) 
0m2/IH21  tCAL  NST  I73-I001 
0H12/IN21  CCAL  HSI  173-100) 
data  not  available 


alpha  beta 


.xo 

.000 

37  0 

WING  L.S. 

25.000 

.000 

37  0 

WING  L.S. 

3P.DOO 

■ COO 

37  0 

VINO  L.S. 

35 .000 

■ GOO 

•TO.MO 

•CM 

■ FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT _ TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^ 


DATA  SET  SYKEOL  CONPlGUPMiQN  OiSC»?lPT|CN 


C RDGW07  ) 
C RUGwjo  ) 
CRUOWII  ) 
RUGWI2  ) 
RUGWJ3  ) 


DATA  NOT  AVMLA0LE 
CMI2/IH2J  (CAL.  HST  i73-100) 
CW12/IH21  (CAU  ^^ST  I73-1C0) 
OHI?  ,H2t  (CAL.  H^T  |73"100) 
OAiA  NOT  AVAILAELE 


AlP^a  beta 


.000 

.000 

37  0 

VINO  L.S. 

23.000 

.000 

37  0 

VlNG  L .3. 

30.000 

.000 

37  0 

VINO  L.S. 

3G.OOO 

.000 

<0.000 

.000 

riG,  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  OR8ITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  SltKeOl.  CDJFICIhJATION  OESCTIPTIOS  ALPHA  BE^A 

<RUGV07)  Q DATA  NOT  available  .000  .000 

tPUDWJO)  □ CHIJAIHZI  [CAL  HST  173-100)  37  0 WtNOL.S.  J5.000  .000 

'RUtWlI  ) O CHI2/1H21  (CAL  HSr  173-100)’  37  0 VINO  L.S.  30.000  .000 

RUGV12)  $ OMI2/IH21  (CAL  HST  173-100  ) 37  0 WINS  L.S.  35.000  . 000 

PUGV13  ) Ci.  OaTA  NAT  available  ^O.OCO  .000 


FIG.  22  EFFECT  CF  HIGH  ALPHA  ON  UNDISTURBED  0R8ITER  WING  HEAT  TRANSFER  (jiN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


data  set  Symbol  conpiguratidm  descript Io^J 


ALPHA  beta 


( RUCVQ7  1 
I RUGVIO  ) 

f RUG\n  1 ) 
FIUCWI2  3 
ROGW13  ) 


Data  not  available 

CH12/IH21  (CAL  HS''  173-100) 
OHI2/IH21  (LAL  hST  |73-;00) 
OH12/1K21  (CAL  Hsr  173-lC'J) 
DATA  not  available 


37 

0 

KINS  L.S. 

.000 
25 .000 

.oco 

37 

0 

VINO  L.S. 

30.000 

.000 

37 

0 

VINO  L.S, 

35,000 

.000 

-lO.OQQ 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„^, 


PAT*  SET  SYH80L  CONFIOURAIIOV  DESCRIPTION 


t RUGV07  ) 
tfiUGWlO} 
tRUOWII  ) 
RUGW12) 
RUGV13  } 


DATA  not  available 
CWIJ/1H21  tCAL  KST  173  ICO) 
OMI2/IH21  CCAL  KST  170-100) 
0HI2/IH2I  tCAL  HS7  173-100) 

OATA  not  available 


ALPHA  BETA 


.000 

»cco 

37  0 

VINO  L.S. 

J5.0C0 

.000 

37  0 

V I NO  L.S. 

30.CC0 

.000 

37  0 

WING  L .S. 

35.000 

.coo 

40.000 

,000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  CM  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/[L1 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  symbol  ccnpigd»*t:cn  oescbjpticn 


CRUGiO?  ) 
tRU3<iC  J 
( RUGwil  ) 
(RUC-W12  ) 
■ RUGWI3  ) 


DATA  VOI  AVAILA3.E 
CHI2/IH21  (CAL  HST  !73-IOC', 
DHI2/IH21  (CAL  HST  173-100) 
0HI2/1K21  (CAL  wsi  173-I00) 
DATA  'iOT  AVAILABLE 


ALPHA  beta 


.COO 

.CQO 

37  0 

WING  L.S. 

Z5.0C0 

.GOO 

37  0 

WIND  L.S. 

30.000 

.000 

37  0 

VINO  L .S. 

35.000 

.000 

40.000 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  ST^^2'X  CCJST’IO'.'^'TtCM  OtSceioTICN 


( P1JGA07  ( 
( PUSWIO  I 
tPiJGiTlI  I 
PUG^IZ  I 
RUGtM3  ) 


5H17/1U2;  (C*t.  “-ST  173-1001 
CH12/IH2!  (CAi.  I'ST  1 73-1001 
CH12/1U21  (CAL  oSt  ;73-ICQ) 
CMI2/;n2!  CAL  >-iSr  173-100) 
DATA  NOT  Available 


ALPHA  DETA 


07  0 

VINO  L.S. 

.COO 

■ OOD 

37  0 

vine  L.S. 

73 .000 

.000 

27  0 

VINO  L .S. 

30. QUO 

.000 

37  C 

VING  L.S. 

33.000 

.OSQ 

40 « 

.O'JC 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER l RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SrH3C31. 


( RUCW07  1 
t PUGVIO  J 
( RUGwl I 1 
t PUGWI2  ) 
'RUGWI3  ) 


CO-NFIG'JPATICM  DESCPIPflOM 
OHI2/IH?!  tCAL  MST  I73-I00) 
OM12/!<^21  (CAl  hsT  173-130) 
0HI2/IA'?)  {CAL  HST  t73-lC0) 
cu|2/l‘'21  ttAt,  HSf  173-100) 
DATA  NO?  AVAI'.ASLE 


alpha  seta 


37  0 

VING  U.S. 

.000 

.000 

37  0 

VJKG  L.S. 

23.000 

.000 

37  0 

Vtfi'G  L.S. 

30.000 

.000 

37  0 

VIKG  U.S. 

30.000 

.000 

40.0CO 

.030 

FIG.  22  EFFECT  CF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE.  HEAT  TRANSFER  COEFFICIENT.  H/HREF_ 


EATA  SET  ST«90L 
(RW3V07  ) Q 
(RUGWIO)  □ 
tRUGWII  J O 
RUCWI2)  a 
RUGW13) 


CCN^IGURATIW  CtSCRIPIlOS  ALPHA  beta 


0Hi7/|w;i 

cc/u 

I'S' 

IV3-I00J 

37  0 

VINO 

u.s. 

.000 

,000 

CCAJ 

n^T 

I73-ICC) 

37  0 

WIK-G 

L.S. 

25.000 

.OCO 

Qr4l2/I'^21 

ccal 

"ST 

IV3-IC0) 

37  0 

VIKG 

L.S. 

30.000 

.COO 

C^\2/W\ 

ICAl 

V 

!73-IC0J 

37  a 

L.S. 

35 .000 

.000 

DATA  ’.‘CT 

AVAlLAfLE 

^0.000 

.000 

' I 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^ 


DATA  SET  SYMBOL 
( RUOW07  J □ 
CRUGW10  3 □ 

tftUGWU  J O 
CPUQW12) 

RUGWI3  3 


CONFIGURATION  DESCRIPTION  ALPHA  BETA 


0H12/IH21 

CCAL 

H5T 

173-1003. 

37  □ 

WINS 

L*S. 

,000 

.000 

0HI2/IH2J 

tCAt 

H5T 

173-100) 

37  0 

WING 

L*S. 

25.C0D 

.000 

QH12/IH2I 

tCAL 

usi 

173-100) 

37  0 

WING 

L.S* 

30.000 

•OOQ 

0H12/IH21 

(CAL 

NST 

173-100) 

37  0 

wing 

L.S* 

35.000 

.000 

DATA  NOT 

available 

40.000 

.000 

FIG,  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF^ 


OA7A  SET  SYMBOL 
( PIJGW07  ) 
tPljrviO  1 
(PU',Vii  ) 

P(JGWt2  ) 

) 


S 


CONS tOURAT ION  DESCRIPTION 

alpha 

BETA 

0HI2/IH21 

tCAL  HST 

173-1005 

37 

J 

VIHD  L,S, 

.000 

.000 

0H)?/IH21 

(CAL  MSI 

173-IC105 

37 

0 

WtN(3  L.S, 

25,0(50 

.000 

0M(2/|H21 

(CAL  HSI 

173-lDOi 

37 

0 

WINS  L.S. 

30,000 

,000 

0>I|2/IH2I 
DA  I A Nor 

(CAl.  HSr 
AVAILA.3LE 

I73-I003 

37 

0 

VIHi;  L.S. 

35.000 
AO, 000 

.000 

.0170 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STT'SOL  CCtiflGUPATIOH  DESCPI»TlaM 


( '»JGW07  ) 
tPLO»10  ) 
(ROGVll  ) 
CRUGifl2  ) 
t RUGW13  ) 


CHI?  |H?:  tcAL  wsT  j73-:co) 
CH1?/|H?1  (C'L  HG1  173-lCO) 
CH!?/lH2t  (CAL  HST  173-lCO) 
CH12/IH21  (CAL  Mjt  173-100) 
DATA  KOT  available 


ALPHA  S£1A 


37  0 

VlMG  L.S. 

,000 

.000 

37  0 

VINO  u.s, 

25 .000 

.000 

37  0 

WlNO  L.S., 

30.000 

.000 

37  0 

VINO  U.S. 

35.000 

.000 

■10.000 

.000 

CHOROWISE  LOCATION  AS^  FRACffON  OF  LOCAL  CHORD,  X/C ‘ 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF„^ 


data  sv.'Ba  cwfiGUSAncM  ccscRiSTicN 


( BU0H07  ) 
( RUGVIO  ) 
(RUGWll  ) 
PUOM12  ) 
RUGVI2  ) 


0>it2/|H21  tC.L  '*S?  173-100) 
Cm)2/!p2I  tC‘L  list  173-100) 
0U12/I.-21  ;C‘L  wsr  173-ICO) 
0‘«|7/ln;!  (CAL  >iOr  1/3-100) 
data  NO)  available 


ALPHA  beta 


37 

0 

VIN-G  L .S. 

.COO 

.000 

37 

0 

Wl'JG  L.s. 

25.000 

.000 

37 

0 

WINS  L.s. 

30.000 

,000 

37 

0 

W1N3  L.s. 

35.000 

40.000 

,000 

.CDO 

FIG. 
MACH  = 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMSCL  COSnSunATlQ'j  OESCRIPIICN  ALPHA  beta 


( RUGV07  1 r 

3 0H12/1H21 

(CAL 

msT 

i73-lCG5 

37 

Q 

L .S. 

• COO 

.000 

( BUGWIO  ) L 

) OH12/IM21 

tCAL 

hst 

173-100) 

37 

0 

WING 

L.S. 

25.000 

.000 

( RUGV1 1 ) C 

5 0H12/IH2I 

tCAL 

«ST 

173-100) 

37 

0 

WING 

L.S. 

30.000 

.000 

TRUGW(2)  2 

1 0H|2/|w2i 

tCAL 

m^T 

173-100) 

37 

0 

WING 

L.S. 

35.000 

.000 

£RUGW13)  1 

^ DATA  NOI 

AVAILA3LE 

-10.000 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


OAT*  SET  SYfeOU  CC.':'^IGU<?AT|C‘J  CESCPiPriOS 


I Ru’C-WO?  ) 
(ROOWiO  ) 
tRUGwil  ) 
PUGWI2  1 
RUGWI3  ) 


Q 0«12/iM2i  CC'L  H3I  'T3-IOOJ 
□ CH12/1W2!  tCAI.  t-S'  i73-I2C; 
Q On!7/|M?i  fCAL  t":T  173-100) 
A CM12/IH21  (C*(.  H3f  173-100! 
L\  DATA  NOT  available 


ALPHA  SETA 


37  0 

WIN-O  L.S. 

.COO 

.■3CC 

37  0 

win:-  L.S. 

25.C30 

37  0 

WINC  L.S. 

30.030 

iroo 

37  0 

WING  L.S. 

3S.CQ0 

■10.000 

*000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


data  set  STf^Ot  C0,(PIGURATICN  CESCRIPTICN 


ALPHA  beta 


( RUGV07  ) 
( RUGWIO  ) 
CRUGVIl  ) 
RUGWt2  ) 
RUOVI3  ) 


OH12/IH21 

(CAL 

hst 

173-100) 

37 

0 

WINO  \ 

.000 

.000 

0H12/IHZI 

(CAl 

HST 

173-100) 

37 

0 

VING  \ .G. 

25.000 

.000 

0HI2/IM2I 

ICAL 

MST 

173-1001 

37 

0 

WING  t..S, 

30.000 

.000 

C4t2/)H?I 

(CAl 

173-100) 

37 

0 

WING  1 vG. 

35.000 

- .000 

UAIA  M0> 

available 

^o,ouo 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


data  set  ST«Ba  CCNFIGUOAIIOM  DCECRIPTICN  ALPHA  BETA 


C RuOV-07  ) 

Q C«I2/!H21 

tCAL 

WST 

173-1003 

37 

0 

wins  ..s. 

.000 

.000 

t ) 

□ OMIJ/IHJI 

(CAL 

H'^r 

I7J-KJ01 

37 

0 “ 

WING  L.S. 

25.000 

.000 

(RUOWII  ) 

^ 0H!2/|H?I 

(CAL 

H3T 

173-lCO) 

37 

0 

WlriG  L.S. 

30 .000 

.coo 

<BU0^12  1 

4 CH17/;u2l 

(CAL 

HST 

173-100) 

37 

a 

WING  L.S. 

35.000 

-COO 

tPucwn ) 

Dw  DATA  *,01 

available 

<10.000 

• COO 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYK3CL  CON'^IGLK’ATiOV  DESCRIPT  ICM 


t R03W  ) 
[RUCWIO  ) 
(RUGV!  I ) 
[RUDWI2  ) 
f RUGW13  ) 


OM12/IH21  tCAL  hST  173-lCO) 
C«l2/iH2!  tCAL  HST  173- roO) 
CH12/IH2!  5CAL  HjT  173-lCai 
CH!2/|H2t  (CAU  MSI  173-100) 
DATA  not  AVAIUABLE 


ALPHA  BETA 


37  0 

WIN-3  L.S. 

.000 

■ COO 

37  0 

WIN3  L.S. 

25.000 

.000 

37  0 

WINS  L.S. 

30.000 

.000 

37  0 

WINS  L.S. 

33,000 

.000 

40.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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MACH 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


3ATA  SET  S^HBCL 

t RUGK07  ) Q 
{ Pir.Kio  I u 
tRUCWl)  ) O 
^/!2)  & 
RUGVI3J  i\ 


COM<’IG(;'?AriC‘l  KSCRIPTION 


0M1?/:h21  (CAL  MSI 
OHI2/1H21  (CA^  HSI 


I73-i30J 

I73-1CO) 


OH12/IH2I  (CAL  WST  173-100) 
04;2/lH2l  (CAL  HST  I73-1C0) 
DATA  HCI  AVAIlaS'.E 


ALP"A  3E''A 


37  0 

wlUG  L.S. 

.000 

.303 

37  0 

Vino  L.S. 

25,000 

.300 

37  0 

V!MG  L.S. 

30.000 

.000 

37  0 

vino  L.S. 

35. COO 

.000 

40.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  ST“3CL  CO'IFIGUPAT  IO(T  DESCRSPTICN 
( RUGW07  ) 

( RUCWIO  ) 

( Ruewi 1 ) 

PU0W12  ) 

RUGW13  ) 


alpha  beta 


DATA  IjQT  available 


37  0 

WINS  L.S. 

,coo 

.000 

37  0 

WING  L.S. 

25,000 

.000 

37  0 

WING  L.S. 

30. COO 

.000 

37  0 

WING  L.S. 

35.000 

.coo 

•10.000 

.000 

FIG.  22  EFFECT  GF  HIGH  ^LPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF„ 


DATA  SEr  SYMBOL  CCNFIGUBATtON  DESCRlPriON 


( RUGK07  1 
t RUCWIO  ) 
(ROGWU  ) 
cmxivi; ) 

RUGVI3  ] 


OM12/IW7I  (CAL  HST  173-100) 
0H12/IM21  (CAL  >!$(  173-IOC) 
CHI2/IM21  (CAl  VST  173-tOO) 
0HI2/III2I  (CAL  HST  173-103) 
DATA  NOT  available 


ALPHA  BETA 


37  0 

VINO  LaS. 

.000 

.030 

37  C 

WING  ’..S, 

25.000 

.000 

37  0 

WIKG  ^,S. 

30 .003 

.cco 

37  0 

VIUQ  L.S. 

30 .000 

.000 

AO. 000 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SVMgOL  CCWICUSATION  C£SCP|PT!ON  ALPHA  BETA 


( RUGW07  ) 

Q OHJ2/IH21 

CCAL 

HST 

173-100) 

37 

0 

WING  L.G. 

,000 

.000 

{PUGKIO  ) 

□ CH12/IH21 

(CAL 

hST 

173-100) 

37 

0 

WING  L.S. 

25,000 

.000 

(RUCWil  ] 

Q 0H12/IM21 

(CAL 

HST 

173-100) 

37 

0 

WING  L.S. 

30,000 

.000 

IRUGWI2  ) 

& OH12/1H21 

(CAL 

HST 

173-100) 

37 

0 

WING  L.S. 

35.000 

.000 

(RUGW13) 

a CAT  A HOT 

available 

^0.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,' H/HREF_ 


DATA  SET  SYMBOL 


t RUGW07  ) 
< RUCWJO  ) 
CRUGVIt  ) 

RUGW12  ) 

BUGW13  ) 


CCRCIGLIRATION  CESCRIRTIOR  ALPHA  SETA 


tCAU 

I7T-1D'.’) 

?7  3 

WING 

L.S. 

aCOO 

.oco 

(CAt 

«bT 

ro-iooi 

’J7  0 

WING 

L.S. 

2G.000 

.000 

0HIJ/IH21 

(CAL 

Hbf 

!73-100J 

37  0 

WING 

L.S. 

33.000 

.coc 

OHJ2/IH21 

(CAL 

HST 

173-100) 

37  0 

WING 

L.S. 

35.000 

.coo 

DATA  JiOT 

AYAILAPlE 

^Q.OOQ 

.QCO 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  RN/Ll 
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RATIQ  OF  LOCAL  TO  REFEREMCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  5YHOOU 
( RUGW07  ) Q 
( 9UGW10  ) □ 

CRUGim  ) O 
CRUGWI?)  A 
(RUGW13) 


COKE  1 CURA TIOV  description 
OM12/IK2I  (CAL  HST  I73-100J 
OHIJ/IMZI  (CAi.  HST  173-100) 
OH!2/!H2I  (CAL  HST  173-100) 
CHI2/IH21  (CAL  HST  173-100) 

DATA  not  available 


ALPHA  BETA 


37 

0 

WINO  1 

.s. 

.000 

.000 

37 

0 

VING  1 

1.  ,s. 

25.000 

.COO 

37 

0 

VINO  1 

I..S. 

30.000 

.000 

37 

0 

VING  1 

1 .s. 

35.000 
AD. 000 

.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  S€T  SYWOU 
{ RUGW07  ) Q 
I RUGwiO  ) □ 

(RUGrfll  ) O 
RlXjW]2)  A 
RUGVI3)  ^ 


cas*- JGWTIOV  rCN 

ALPHA 

BETA 

0M12/IH2!  {CA>.  H5T 

173-^03) 

37  0 

rflNG 

V«^iG 

L.S. 

.000 

.CCO 

0Ht2/IH2l  (CAL  MS! 

173-103) 

37  0 

L.S. 

25.000 

.GOO 

CH12/IH2!  (CAL  «3T 

173-JOC) 

37  0 

1^1  (JG 

L.S. 

30.000 

.OCO 

0H12/IH2I  (CAL  HST 

173-100) 

37  0 

wing 

L.S. 

35.0C0 

.ODO 

DATA  no;  available 

-lO.OCO 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SVK801.  CONCICJI^ATICN  D£5C?IPT  1 


t RUGiiOT  ) 
[ RU3VI0  ) 
CRUGWIl  ) 
t RU0M12  ) 
! RUGV13  ) 


CRI2/iH2l  tCAL  usr  173-IOO' 
CHI2/IH21  CCAL  hST  i73-IC0) 
CH12/1H7I  (CAL  HST  173-ICO) 
OHI2/IH2I  (CAL  HST  l73-!0ai 
DATA  NCT  available 


alpha  beta 


37  0 

WING  L.S. 

,000 

,oco 

37  0 

win;  L.S, 

25 ,000 

.000 

37  0 

WING  L.S. 

30 .000 

.000 

37  0 

WING  L.S. 

33 .000 

.000 

40.000 

.000 

CHORDWISE  LOCATION  AS  A FRACTION  OF  LOCAL  CHORD,  X/C 


FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


data  set  symbol  CCf«^!CU*tAIlCN  DESCRiPTIOV 


ALPMA  SETA 


(RUG^O?)  Q CH1E/IH21 -(CAL  MS!  173-iCD)  37  0 WINGL.S,  .COO 

tRUGKiO)  □ CH12/tH21  tCAL  HS'  !73-!00)  37  0 WiNGL.S.  2S.DOO 

(RUCWtl-J  O CM12/iH2I  (CAL  HST  :73-!0C)  37  0 WIMS  L.S.  30.000 

0M12/IH21  (CAL  MST  I73-!CQJ  37  0 WtKG  L.S.  3b. 000 

DATA  HOT  AVArUABLE  40.000 


.000 

.coo 

.000 

.000 

.000 


FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ' fj?N/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYKBOt  CONFIGURATION  CESCPIPTIOM 


< rnjcvo?  ) 

t RUGW 1 0 ) 
C RUGW I \ ) 
C RUG^<  1 2 3 
f.  RUCV13  ) 


Q 0^^12/I»-<2I  (CAl  hST  173-100) 
□ 0H12/IH2!  (CAL  HSI  173-100) 
O 01I2/IH21  (CAL  HST  173-100) 
A 0HI2/IH2I  (CAL  H3T  173-100) 
1^  data  not  Avail AOi.£ 


ALPHA  beta 


37  0 

VING  L.S. 

.000 

.000 

37  0 

WiNG  L.S. 

25. COO 

.000 

37  0 

WING  L.S. 

30.000 

.000 

37  0 

WING  L.S. 

35.000 

.000 

40,000 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF_ 


DATA  SET  S^naOL  C0NFIC'J°AT|2N  DESCRJPTtO'.  ALPHA  BETA 


( RUGV07  ) C 

CCAL 

}tST 

173-100' 

37 

0 

L.S, 

,000 

.000 

(soGwio)  r 

J OH12/IH21 

tCAw 

173-;oo) 

37 

0 

rflvG 

L.S. 

25.0CC 

• CLO 

(Ruswn  ) c 

> CMI2/JW2J 

fC*L 

HST 

173-100) 

37 

0 

VI  KG 

L.S. 

30.000 

.000 

TRUG¥12)  £ 

0H|2/;u2I 

(CAL 

H3T 

173-100) 

37 

0 

VINO 

L.S, 

35 ,000 

.000 

tRUGV13)  C 

^ DATA  fJCT 

AVAIlASLC 

40,000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNO  I S'.  URGED  ORB  I TER  WING  HEAT  TRANSFER  ,RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYUBOL 
( RUGW07  ) Q 

C BUexiO  ) □ 

(RUGWII  ) O 
CRUGV12)  A 
(RUGV13)  IS. 


CONFIGURATIO',  CESCRIPTtOV  ALPHA  BETA 


0H12/IW21 

«CAL 

MST 

I73-1C0) 

37  0 

Wl^G 

L.S. 

.000 

.000 

0H12/IH2I 

tCAL 

^ST 

(73-100) 

37  0 

WING 

L,S. 

25 .000 

■ COO 

OHI2/!H2l 

(CAL 

173-100) 

37  0 

WlK'G 

L.S, 

30 .000 

,oco 

CH12/IH2I 

(CAL 

HST 

173-100) 

37  0 

WIaMG 

L.S, 

35 .000 

.000 

DATA  not 

AVAILAOLE 

•10 .000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^ 


SE» 

I OJGW07  I Q 

( OU5W  It,  W 
(PUGX12J  a 
RUGW13)  IS 


COh- lOWATICN  OtSCPiPTICS'  ALPI'A  9E,A 


CM)3/tH21 

(CAt 

If-i-XCiO) 

V 

n 

WING  L.G. 

.000 

• COO 

0'12/!t<ri 

(CAL 

^ST 

173- i 00) 

37 

s 

WING  L .S. 

25.CQ0 

.000 

C‘<t2/lu2l 

CCaL 

aJ7D-‘Q0) 

37 

0 

WINS  L .t . 

30.000 

.000 

CMI2/IH21 

(CAL 

HST 

173-100) 

37 

0 

VINO  L.S. 

35.000 

.000 

DATA  NOT 

available 

^0.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER)  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STMBOL  CONE  I GURA T I CN  DESCRIPTION  ALPHA  BETA 


t ntjGvoT  ) ( 

D 0HI2/JH2I 

(CAL  HST 

J73-IOOJ 

37 

0 

WING 

L.5. 

.ODD 

,000 

IRUGWIO)  1 

J 0H12/JH21 

(CAL  HST 

173-1003 

37 

0 

WIKG 

L.S. 

25,000 

.000 

(RLIGVIl  ) • 

O 0HI2/IH21 

(CAL  WST 

173-100) 

37 

0 

WJKG 

L.S. 

30.000 

.000 

IRUGWI?)  i 

& 0H^2/J^^2J 

(CAL  HST 

173-100) 

37 

0 

WING 

L.S. 

35.000 

.000 

(RUGVI3  1 

^ DATA  NOT 

AMILABIE 

■10.000 

,oco 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


OAT^  KT  SYH80L  Ctt<PIGlSAT ION  KSCPIPTtON 


t RU&TO7  ) 
(RUCVIO) 
tROCWlI  J 
RUGVI2  ) 
RUGW13  ) 


OPI2/IH21  (CAL  HST  I73-IOQ) 
CHlZ/IP^l  (CAL  HS?  173-1003 
(W12/IP2!  (CAL  HST  173-1003 
0HI2/IH21  (CAL  HST  173-1003 
DATA  NOT  available 


ALPHA  beta 


37  0 

KING  L.S. 

.000 

.000 

37  0 

WING  L.S. 

25.000 

.000 

37  0 

WING  L.S. 

30.000 

.000 

37  0 

WING  L .S. 

35.000 

.000 

40.000 

.coo 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^, 


DATA  SET  STKSX 
( RU0V07  ) Q 

eRUGwio)  u 
(RUGWll  ) Q 
(RUGWI2)  A 
RUGW13)  D. 


ccneigu«at:c\  OES!:RiPric>J 

0H12/IH21  (CAU  HSt  173-100) 
C«12/IH21  (CAL  HST  173-lDD) 
CMI2/IH2I  CCAL  wST  173-100) 
0MI2/IH2I  (CAL  HST  173-100) 
DATA  not  available 


ALPHA  beta 


37  0 

WING  L.S. 

,000 

.000 

37  a 

WING  L.S. 

25,000 

.000 

37  0 

WING  L.S. 

30.000 

.000 

37  0 

WING  L .S. 

35.000 

.000 

•40.000 

.000 
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RAT'IO  OF  LOCAL  TO.  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF„„, 


I 


BATA  smaix 
C RUCV07  ) Q 
{ RUGVIO  ) □ 

(RUGVll)  O 
RUGHtZ ) & 

WG¥I3I  S. 


CGNT^1GUftAT{0N  OeSCRIPtlOr^ 

0HI2/IH7I 

(CAI, 

HST 

I73-HXJ) 

37 

0 

0H12/IH2I 

tCAL 

MSF 

173-IOq) 

•37 

0 

OHt2/I»Ot 

tCAL 

HST 

173-100) 

37 

0 

0Hi2/tH2l 

(CAL 

HST 

173-lOOJ 

37 

0 

DATA  NOT  AVAILAEJLE 

ALPHA  BETA 


VINS  L.S. 

.000 

.000 

WINC  L.S. 

25.000 

.000 

tflKG  L.S. 

30.000 

.000 

WIHG  L.S. 

35.000 

.000 

•(0.000 

.000 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  RN>LI 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  symbol  CCr^IGORATICN  0£SCR|PT!0^^ 


C RUewC7  ) 
CRUGWIO  ) 
(RUGWI 1 ) 
t RUCW12  ) 
CRUGV13  ) 


Q 0H12/IH21  (CAL  MSt  I73-I00J 

□ OH12/IM21  (CAl  HST  173-100} 

0 CK12/iH21  (CAL  HST  i73-100) 

1 0HI2/IH2I  (CAL  HST  173-100} 

DATA  KOI  available 


ALPHA  BETA 


37  C 

WING  L*S, 

.000 

.oco 

37  0 

W|>*G  L.S. 

25.000 

.000 

37  C 

WING  L.S. 

30.000 

.oca 

37  0 

WING  L.S. 

35,000 

• OCO 

AO. 000 

.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


SET  STM30>.  COJEIG'JTATICM  CESCRIPTICN  BET* 

f=UGwQ7]  Q CMI2/IH21  CCAL  HST  173-!00)  37  0 vtNSL.S.  .003  .330 

(RUGw:o>  n CUI2/IM21  (C*L  HSt  173-ICCJ  37  0 KINGL.S.  25,000  .000 

tROOW!!)  O CHI2/IH21  tC*L  HST  t73-100)  37  0 WIHGL.S.  30.000  .000 

RUCVI2)  ^ CH12/IH21  (CAL  HST  173-100  ) 37  0 VINGU.S.  35.000  .000 

RUGWI3)  DATA  NOT  AVA|l*SlE  AO. 000  .000 


FIG.  22  EFFECT  OF  HIGH  ^LPHA  ON  UNDISTURBED  QR8ITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STr-eOL  CCHFiGUSATION  DESCRIPTION 


alpha  beta 


( PUGV07  ) Q 
(RfGWIOI  □ 

CBUGwn  I Q 
IRXWI2)  A 
CRUGW13J  Cs, 


0K12/1H2I  CCAL  HST  173-100) 
GH12/IH2I  (CAL  HST  173-100) 
0M12/1H21  tCAL  HST  173-1001 
CHI2/IH2I  CCAL  HST  173-100) 
DATA  NOT  AVAILABLE 


37 

3 

WING  L.S. 

.000 

.000 

37 

0 

WING  L.S. 

2S.D00 

.000 

37 

0 

WING  L.S. 

30 .000 

.000 

37 

0 

WING  L.S. 

35 .000 
■40.000 

.000 

.000 

FIS.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  SYMBOL  CONS’ iGURAT TON  OESCPIOTION  ALPwA  BE"A 


t nuGWD7  ) j 

□ 0H12/IH21 

LCAL 

HST 

P3-:cO) 

37 

c 

WING  LS, 

.000 

.000 

(RUGVIO) 

J 0MI2/IH21 

JCAL 

Hsr 

173-1C0) 

37 

0 

WING  L.i. 

25 .000 

.000 

IRUCWII  ) . 

a 0H12/IH21 

tCAL 

Hsr 

173-100) 

37 

0 

WING  L.Sv 

30 .000 

.000 

(RUGV12)  - 

i CHI2/IH21 

(CAL 

HST 

173-lCO) 

37 

0 

WING 

35 .COO 

• COO 

(RUGW13  ) 

b.  "DATA  NOT 

available 

-10 .000 

.coo 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  |RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYf^OL  CONE  IGURATJC:;  DESCRIPTION  ALPHA  BETA 

tfiUQii07)  Q CH12/IH2I  (CAL  HST  I73-1C0T  37  0 VINGL.S.  .000  .000 

CRUGVIO)  □ OH12/IH21  (CAL  HST  173-100)  370  WINGL.S.  25.000  .000 

CRUGvn  ) O OHI2/IH2I  (CAL  k5T  173-100)  37  0 WING  L.G.  30.000  .000 

RUGWt2)  A OH12/IH21  (CAL  HST  173-100  ) 37  0 WINGL.S,  33.000  .000 

RUGW13)  DATA  not  available  40.000  .000 


1 .000 


.100 


.010 


.001 


.4 


CH0RDWISE  LOCATION  hi\  FRACffoN  OF  LOCAL  CHORD,  X/C ‘ 


FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  RN/Ll 


MACH  = 19.170  HAW/HT=  1.000  2Y/B  = .600 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  CC^*'^ieUPAT10-V  CESC'^IP^ICN 


( 9UGW07  ) 
(RL'CWIO  ) 
t‘?uGvn  ) 
»UGVI2  ) 
f^UGvn } 


Q Z^\2/\y*7\  (CAL  HST  173-lCO) 

□ Cvi?/:«2!  (CAL  >-ST  173-102) 

Q (CAL  wsr  173-lCO) 

A CH!?/^w21  (CAL  HSJ  173-lCO) 

DATA  ficr  available 


al^^a 

5ET‘ 

37  0 

L.S. 

.CCC 

.CCO 

37  0 

L,S. 

25.0C0 

.CC3 

37  0 

W1J15  L.S. 

30.000 

.0?') 

37  0 

WING  L.S. 

3b,CC0 

,coo 

40.CC0 

.030 

FIG.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  0F  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


O^TA  set  symbol  CCNFIG'JRAT^O^<  CESCRIPTICN 


c ■njGvov ) 

[RUCWIO  3 
tRUOWIt  3 
tRUGW!2  3 
'RUGV13  3 


0H12/IK2I  (CAL  HST  I73-ICQ3 
CH12/IM2I  (CAL  HSI  173-1003 
0HI2/IH2I  (CAL  HSI  I73t10Q3 
0H12/IH2I  (CAL  HST  173-1003 

DATA  Nor  available 


alpha  seta 


37  0 

wing  l.s. 

■oco 

,0C0 

37  0 

WING  L.S. 

25.0G0 

.000 

37  0 

VlNG  L.S, 

30, OCO 

.COO 

37  0 

WING  L.S. 

35.000 

.000 

*10.000 

.000 

FI6.  22  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURQEO  ORBITER  WING  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  SYMSm.  C3NFIGWT1CN  CESCS:'>n3N  ALPHA  S£*a 


( RUCV07  5 f 

5 CHir/iH21 

(CAL 

PST 

173-100) 

37 

0 

VERTICAL 

.CCO 

.CCO 

t RuGvio ) r 

1 CH|2/|H2t 

(CAL 

HST 

173-iOO) 

37 

0 

vertical 

25.OC0 

.000 

C RJGVl 1 1 X 

> CHI2/IH2I 

(CAL 

HST 

173-100) 

37 

0 

vertical 

30.000 

.000 

(RUGV12  3 Z 

i 0HI2/1H2I 

(CAL 

MST 

173-100) 

37 

0 

vertical 

33.000 

.000 

CRUGVI3)  t 

3k  DATA  not 

Ava!l»8LE 

40.000 

.000 

FIG.  23  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  Rf^/Ll 
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MACH 


7.000  HAW/HT= 


850  GAGENO=  40.000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„„, 


DATA  SET  smaou  CONE IGURAT ION  CESCPIPTION 


f RUCV07  ) Q 

cRuGvio)  n 

(RUGV11  ) W 
RUGV12)  $ 
RUGV13)  5. 


0HI2/IM21  (CAL  MST  173-100) 
OII2/1H21  (CAL  HST  173-100) 
0H12/1M21  (CAL  HSt  173-100) 
0HI2/IH2I  (CAL  hST  173-100) 
DATA  NOT  AVAILAOlE 


ALPHA 

BETA 

37  0 

VERTICAL 

,000 

.ODD 

37  0 

VERTICAL 

25,000 

,000 

37  0 

VERTICAL 

30,000 

.000 

37  0 

VERTICAL 

35,000 

.000 

<10.000 

.000 

FIG. 
MACH  = 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„ 


DATA  SET  SYH80L 
( W0V07  ) Q 
(RUGVIO)  □ 
t«UGVll  J O 
RUSVI2)  i 
mjcvpj 


CONE tGunAT ION  0£SCRIPT[OV 

alpha 

BETA 

CH12/IH2I 

tCAL  HST 

I73-1CQ) 

37 

0 

vertical 

.000 

.000 

cMizYiHai 

(CAL  HST 

173-100) 

37 

0 

VERTICAL 

25. DOC 

.000 

CHI2/IH21 

(CAL  HST 

173-100) 

37 

0 

VCRT ICAL 

30.000 

.000 

0H12<'IH21 

(CAL  HST 

173-100) 

37 

0 

VERTICAL 

35.000 

.030 

DATA  NOT 

available 

<0.000 

•COO 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


data  set  SV.”BCL  CO-‘-(FIG1J=?*T10W  DESCfMPTlON 


C RUGV07  ) 
C RUGVIO  J 
(RUGvn  J 
RUCVI2  > 
RUGVI3  ) 


0*IA  SO^  AVAiLASLf 
CWI2/IH2I  CCAt  HSr  172-100) 
CH12/IH2I  tCAL  HSr  I73-IG0) 
CHI2/IH21  COAL  HST  173-100) 
CH12/IK21  CCAL  UST  I73-I001 


ALPHA  seta 


.000 

.003 

37  C 

VERTICAL 

25 .000 

.000 

37  0 

VERTICAL 

30 .000 

.000 

37  0 

VERTICAL 

35.000 

.000 

37  0 

VERTICAL 

-10 .000 

.000 

MACH  = 7.900  HAW/HT=  .850  GAGENO=  40.000  PAGE  733 


RATIO  OF  LOCAL  TO -REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF^ 


DATA  SET  STHSOL 
{ ROGV07  I Q 
tRUGVtOJ  Q 
(RUGVll)  O 
RUCV12)  A 
RUGVI3  3 IS 


CONFIGURATION  DESCRIPTION 
DATA  NOT  available 
0HI2/1H21  (CAL  HST  173-100) 
OTI2/iH21  (CAl  HST  173-100) 
0M12/IH21  (CAl  HST  I73-I0D) 
DH12/IH21  (CAl  MST  I73-)00) 


ALPHA 

BETA 

.000 

.000 

37  0 

vertical 

25.000 

.000 

37  0 

vertical 

30.000 

.000 

37  0 

vertical 

35.000 

.000 

37  0 

vertical 

<0.000 

.000 

MACH  = 7.900  HAW/HT=  .300  GAGENO=  40.000  PAGE  ’ 734 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


OATA  SET  SI^HgOL  CO"P  I C-JRAT I QN  OESCPtIPTION  AUPt^A  BETA 


( RUGV07  ) r 

) DATA  not 

available 

.000 

.000 

t RUGVIO  ) L 

3 0H12/IH21 

(CAL 

hST 

173-lDO) 

37 

0 

vertical 

25.0C0 

.003 

tRuGvn  1 r 

> OMI2/1M21 

(CAL 

hST 

173-lCO) 

37 

0 

VERTICAL 

30.000 

.000 

CRUCVI2  3 i 

i 0HI2/IH21 

(lAL 

HST 

I73-1C0) 

37 

0 

VERTICAL 

35 .000 

.000 

(RUGV13)  i. 

1.  0H12/IH2I 

(CAL 

HST 

(73-100) 

37 

0 

VERTICAL 

•10.000 

.000 

FI6.  23  EFFECT  OF  HIGH  ALPHA  ON  UNDISTLRBED  ORBITER  TAIL  HEAT  TRANSFER  RN/Ll 
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MACH 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„^ 


DATA  SET  SYM3CI. 
( RUGV07  ) n 
tRuCVlOJ  □ 
tRUGVIl  ) W 
RU5V12)  A 
RUGV13  ) ^ 


CCWiCUBATlON  description  alpha  beta 


DATA  NOT 

available 

.000 

.000 

CMI2/IH21 

(CAL  »»ST 

173-lCO) 

37 

0 

vertical 

25 .000 

.000 

DATA  NOT 

available 

30.000 

.000 

CH12/IH2I 

CCAL  HST 

I73-1CO) 

37 

0 

VERTICAL 

35.000 

,oco 

CHI2/iH2I 

CCAL  MST 

173-100) 

37 

0 

vertical 

<0.000 

.cco 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


OAIA  SET  SY,^01. 
t RUGV07  J n 
tRL'GVIO)  □ 
ffiUGVll  } Q 

RUGv  12,  Ci 
RUGVI3) 


CONFIGURATICN-  CESCRIPTICV 

data  not  available 

OH12/IH2I  (CAL  hST  173-100) 

DAIA  NOT  available 

0H12/1H2I  (CAL  MSI  173-100, 
CMI2/IM21  (C»L  hSI  173-100, 


ALPma  beta 


37 

0 

VERTICAL 

■ COO 
25.000 

.000 

.000 

37 

0 

vertical 

33.000 

3j.00C 

.000 

.000 

37 

Q 

vertical 

■SO.  000 

.000 

FI6.  23  EFFECT  OF  HIBH  ALPHA  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


data  set  STfaOL  COWIGURAIION  DESCRIPTICN 


ALPHA  BETA 


t RUGV07 ) 
[ROGVIO  ) 
CRUCVU  ) 
RUGV12  ) 
RUGV13  1 


DATA  NOT  available 
C5«I2/IM21  (CAL  HST  I73-I00J 

DATA  not  available 
0MI2/IH2I  (CAL  MSI  173-100) 
CHI2/IH2I  (CAL  HST  173-100) 


37 

Q 

VERTICAL 

.000 
25 .000 

.COO 

.OCO 

37 

0 

VERTICAL 

30.000 

35.000 

.000 

.000 

37 

0 

VERTICAL 

40.000 

,0C0 

FIG.  23  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  RN/LI 

1.000  GAGENO=  40.000  PAGE  738 


MACH 


8.010  HAW/HT= 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF_, 


DATA  SET  SYKaOL  COSFI3USATICV  OESCRI°TICN 


ALPHA  BETA 


( RUGV07  ) 
C RUGVIO  ) 
(RUGVll  ) 
RUGY12  > 
BUGV13  ) 


0*ta  sot 

available 

.COO 

»GCC 

CM12/JM21 

(CAL 

173-100) 

37 

D 

VERTICAL 

2S.000 

.COO 

CHI2/1H21 

(CAL  HST 

173-100) 

37 

□ 

vertical 

30.000 

.000 

0HI2/IH21 

OAtA  not 

(CAL  HST 

available 

173-100) 

37 

0 

VERTICAL 

35.000 

40.000 

.000 

.000 

.72  ^ .76  .80  .84  .88  .32  .96  1.00  1.04 

SPANWISE  VERTICAL  TAIL  LOCATION  AS  A FRACTION  OF  EXPOSED  SPAN,  Z/BV 


Fie.  23  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  SYMBOL  CCN<^  IGU=AT  ((JV  OESCBlPTtON  ALPHA  BETA 


( RUGV07  ) 1 

r)  DATA  NOT 

ava:lacle 

.003 

.OGC 

CRUGVIO) 

J CHI2/IH2I 

tCAL  HST 

173-lOCn 

37 

0 

VERTICAL 

25.000 

.COO 

CRUCVll)  . 

Q 0HI2/IW2I 

CCAL  HSr 

I73-1C0) 

37 

Q 

vertical 

30.000 

.000 

CRUGVI2J  . 

& 0H12/TH2I 

(CAL  HST 

173-ICO) 

37 

0 

VERTICAL 

35.000 

.COO 

(RUGVI3) 

ESi.  data  .not 

available 

-10 .003 

.000 

MACH  = 10.500  HAW/HT=  .300  GAGENO=  40.000  PAGE  | 740 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„ 


DATA  S£T  SYMBOL  CONF tGURAT ICN  DESCRIPTION  ALPHA  BETA 


FIG.  23  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  RN/Ll 
MACH  = 10.500  HAW/HT=  t .000  GAGENO'  ‘40.000  PAGE  741 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


PATA  sei  SY,'-8(X  C0S=ISU*?ATIC»J  DESCRPYJcn  AU«"A  seta 


tfiUGVO?)  c 

I DATA  S-OI 

AVAILAPLE 

• COO 

.000 

(RUGVIOJ  r 

1 0*'12-’Ih21 

(CAL  hst 

173-100) 

37 

0 

vertical 

,>0.000 

• COO 

( BUGVI 1 ) C 

> 0HI2/IM21 

(CAL  HST 

I73-I00J 

37 

0 

vertical 

30.000 

■ COD 

{RUGV12>  Z 

i 0HI2/IM21 

CCAL  MSr 

I73-1C0) 

37 

0 

VERTICAL 

30. 000 

.000 

CRUGV13)  t 

^ DATA  MOT 

available 

•;o.oco 

.000 

I 


FIG.  23  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB I TER  TAIL  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF„ 


DATA  SET  SY,SCL  COMF IGURAHON  CESCR!°TICN  ALPHA  BETA 

CRUGV07)  Q DATA  NOT  Available  .000  .qoo 

(RUSVIO)  □ OHI2/IH2I  (CAL  WST  173-100)  37  0 VERTICAL  25.000  .000 

(RUGVII  ) Q CH12/1H2I  (CAL  HST  173-lCO)  37  0 VERTICAL  30.000  . 000 

(R0GV12)  A 0HI2/IH21  (CAL  HSI  173-100)  37  0 VERTICAL  35.000  .000 

RU6VI3)  1^  DATA  NOT  AVAILABLE  AO. 000  .000 


FIG.  23  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  RN/Ll 


MACH  = 12.200  HAW/HT=  .900  GAGENO=  40.000 
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RAT.IO  0F  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_, 


data  set  sy>«(x.  confic-luation  description 


ALPHA  beta 


! RUGV07  : 
1RU5VIO  ) 
tRUGVIl  ) 
RU6V12  J 
RUGV13  3 


DATA  NQ,-  available 
CHtZ/IH2l  ICAL  HS:  173-1001 
CH12/IH7;  (CAL  "ST  173-100) 
0H12/IH2I  (CAL  HST  173-100) 
DATA  NOT  available 


37 

0 

vertical 

aCCO 

25.CC0 

.OCO 

.003 

3? 

0 

vertical 

30.0CD 

.COO 

37 

0 

vertical 

35.000 

.000 

40.000 

.CCO 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF„ 


data  set 

C ROGV07  ) Q 
CRUGVIO)  □ 
IRUGVII  1 Q 
(RGGVI2)  A 
RUGVI3)  Uk 


CCNCIOURATICN  C£SC»1RTicn 
CH12/iH21  tCAL  HST  173-1005 
3HI2/1H21  (CAL  HST  173-1005 
0H12/IH2I  tCAL  HST  173-100) 
CH12/1H21  (CAL  HSt  173-100) 
data  not  available 


ALPHA  BETA 


37  0 

VERTICAL 

.000 

.COO 

37  0 

VERTICAL 

7S .000 

.coo 

37  0 

VERTICAL 

30 .000 

.coo 

37  0 

VERTICAL 

35.000 

.000 

“10.000 

.000 

FIG.  23  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  RN/Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SVKSa. 


( RUGV07  J 
t RUSVIO  ) 
'(RUGVn  J 
(RUCVI2  ) 
( RUGVI3  ) 


CCf^IGUHATICN  DESCRIPTIOM 

ALPHA 

BETA 

tCAL  HSt 

173-100) 

37 

0 

V£«?T!CAL 

.000 

.000 

CH12/IH2I 

CCAl  HST 

173-lOC) 

37 

0 

VERTICAL 

25,000 

.000 

0H12/IW2I 

CCAL  HST 

173-1001 

37 

0 

VERTICAL 

30.000 

.000 

QM12/I^2I 

tCAL  HST 

173-ICO) 

37 

0 

VERTICAL 

33,000 

,000 

OATA  ^«3T 

AVAIlaBIE 

40.000 

,000 

FIG.  23  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANS'^ER  RNi'Ll 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  Sr!<S(X 
( RUGV07 ) Q 
CRUGVIOJ  □ 
(PUGVIl  ) O 
RUCVIJ)  A 
RUGVI3) 


CDNFIGURATICM  DESCRIPTICN 
C^12/|H2t  (CM.  HST  173- !00) 
04t2/|H2l  (CAL  uST  173-100) 
0P12/I42I  (CAL  hST  173-ICO) 
0H12/IH2I  (CAL  HST  173-100) 

OAiA  NOT  available 


ALPHA  beta 


37 

0 

VERTrCAL 

.000 

.000 

37 

0 

vsptjcal 

25.000 

,0C0 

37 

c 

VERTICAL 

20.000 

.COO 

37 

0 

vertical 

35.000 

40.000 

,000 

.000 

FIG.  23  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB  I TER  TAIL  HEAT  TRANSFER  RN/L 1 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  SYHBa  CCNFIGORATICN  OESCR:ptiC3N 


( RUGV07  J 
tRUCVIO  J 
CRUGVII  ) 
RUGv 1 2 ) 
RUGV13  ) 


CK12/IH2I  {CAL  HST  173-lCO) 
CH12/IH21  (CAL  HST  173-lDO) 
0H12/IH21  tCAL  HSr  173-100) 
OM12/IH21  tCAL  HST  173-100) 
DATA  MOT  AVAlLAB1.e 


>LPHA  BETA 


37  0 

vertical 

.003 

.000 

37  0 

VERTICAL 

25.000 

.000 

37  0 

VERTICAL 

30.0CO 

,000 

37  0 

VER7 ICAL 

35.000 

.000 

-10.000 

.000 

MACH  = 19.170  HAV/HT=  .850  GAGENO=  40,000  PAGE  '748 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF,^ 


DATA  SET  Sr^^OL 
C PUGV07  ) Q 

Cfit;GViO)  □ 

C RUGV in  o 

RUGV 12  1 ^ 

RUGV  13)  ^ 


CCN^lGURATtOM  OESCRIRTICN 
0H|2/|h?j  (CAL  hsi  J73-JOO) 
0*^)  2/1^2)  tCAU  173-^100) 
CH!2/1“2I  CCAL  ITG-iOO) 
0HI2/IH21  (CAL  HST  173-lcC: 

data  nct  available 


alpha 

BETA 

37  0 

VERTICAL 

.COO 

,000 

37  0 

VERMCAL 

25. COO 

.000 

37  Q 

VF.RZ  ICAL 

33,000 

.000 

37  0 

VERr iCAL 

35  .UCO 

.000 

40.3C0 

.000 

HACH  = 19*170  HAW/HT=  .900  GAGENO=  40.000 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF_ 


DATA  SET  SYMBOL 


t RUCV07  ) 
( RUOVtO  ) 
I RUOVl I J 
R-JGV12  J 
RUGV13  ) 


CDf^^iGWTICN  OESCf't®TION 
CHt2/,H2l  (CAL  HST  173-ICC) 
0“|2/1M2)  (CAL  HST  173-1005 
CH|2/!H21  (CAL  HST  I73-1C05 
0H12/IH21  (CAL  HST  173-1005 
DATA  HOT  available 


ALPHA  BETA 


37  0 

/ VERTICAL 

,000 

,000 

37  0 

VERTICAL 

2')  .000 

«r>/> 

37  0 

VEDllCAL 

3i5.C00 

!6o5 

37  0 

VERTICAL 

3')  .0(50 

.000 

•lo.opo 

.oco 

i 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SYK80L 
fRUG9‘l5J  Q 
CRUCS16J  □ 
CRIX5BI71  O 


CCNPIGL.'RATICN  DESCRIPTION 
CH|2/:w2I  CCAL  RSI  173-iOO) 
CH12/IH2!  (CAL  MST  173-100) 
CHI2/IH21  (CAL  RST  173-100) 


ALPHA  SCTA 

PUSELACE  25,000  .000 
PUSELAGE  30.000  .000 
PUSELACE  35  000  .000 


1 nnn 


FIG.  24  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/L3 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DMA  SET  SrrSOl.  CCN«  I6U«AT  ION  DESCRIPTION  ALPHA  SETA 


tRUGBlSJ  C 

1 0H12/IH21 

ICAl  HST 

173-1003 

37  0 

FUSELAGE 

25.000 

.000 

(RUGBIS)  C 

J 0H12/IH21 
> 0H:2/IH21 

(CAL 

HST 

I73-I0D) 

37  0 

FUSELAGE 

30.000 

.000 

(RUC0I7)  ^ 

(CAL 

HS1 

173-100) 

37  0 

ras£LAG£ 

33 .000 

.000 

FIG.  24  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURPEO  ORB I TER  BODY  HEAT  TRANSFER  RN/L3 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  5Y^^33L  CC‘^IGUPA^C^^  CESC®!»T1CV  ALPHA  BETA 


tRUGBlS)  C 

) Ok:2/|H2I 

tC*L 

HS7 

I73-;C0) 

37 

0 

PUSELAGE 

25 .000 

.000 

( RUGB  IS)  r 

J C«i2/1H21 

(CAL 

HS» 

172-1C3) 

37 

0 

FUSELAGE 

30.000 

.000 

tRUC8l7)  X. 

> CM)2/I“21 

(CAL 

HSt 

173-lQo: 

37 

0 

FUSELAGE 

3'i  .ooa 

.000 

1 .000 
.100 
.010 

lyil 

rr^ 

SB 

vm 

s 

s 

cm 

TTTtI 

rrrrn 

TT^ 

rrrtr 

Trrr 

rrrr 

■rrrr 

pTT 

TTTT 

TTTT 

TTTT 

TTTT 

rm 

TTpr 

TTTT 

TTTT 

TTTT 

mt 

- 

1 

■n 

■H 

s 

1 



1 
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- 

_i 
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■ 

■ 
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H 

E 

■ 
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1 

1 

1 

1 

1 

1 

. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

s 

1 

1 
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- 

- 

• 
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: 
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1 
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lUl 

1 

1 

1 

1 
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1 

1 

uu 

im 

xui 
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iXLLi 
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IoNgItuDINAL  LOCATION  AS  A FRACTION V BODy\eNGThV°X/L  ‘ 
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= 12.030  HAW/HT=  .850  PHI 
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MACH 


30.000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


CATA  set  symbol  configuration  DESCPIPIiON  alpha  beta 


twjcaisi  C 

;]  CHI2/IH21 

tCAL 

HST 

173-100! 

37 

0 

FUSELAGE 

25.000 

.000 

t RUG8IG  ) L 

3 CH12/IH21 

(CAL 

HSI 

173-100) 

37 

0 

FUSELAGE 

10.000 

.000 

(RUG8I7)  C 

> 0HI2/IH21 

(CAL 

HSI 

173-100) 

37 

0 

FUSELAGE 

■J5.000 

»000 

FIG.  24  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB  I TER  BODY  HEAT  TRANSFER  RN/L3 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  STK90L  CONF 1 GUSAT I ON  DESCRIPTION  ALPHA  BETA 


IRUGBiS)  C 

] 0H12/IH21 

(CAL 

HST 

173-100) 

37 

0 

FUSELAGE 

25.000 

.000 

(RUGBIS)  r 

1 CH12/IH2I 

(CAL 

HST 

173-100) 

37 

0 

FUSELAGE 

30.000 

.000 

iRUCBlTJ  t 

J CH12/IH21 

(CAL 

HST 

173-100) 

37 

□ 

FUSELAGE 

35 .000 

.000 

FIG.  24  EFFECT  OF  HIGH  ALPHA- ON  UNDISTURBED  ORB I TER  BODY  HEAT  TRANSFER  RN/L3 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  svi<aot. 

(RUGBIS:  Q 

{WUC816)  □ 

(PU58I7)  O 


C0,<EICHJPATI0:J  OiSCOIPTICN 
CH12/IK21  (CAL  MSI  173-100) 
O'MJ/IH?!  (CAL  MST  173-iOO) 
(MI2/IH21  (CAL  MSI  173-100) 


37  0 
37  0 
37  0 


ALPHA  8£TA 

PLISELACE  25.000  .000 
PL'SELAGE  30.000  . 000 
fuselage  35 .COO  .000 


• I3I1W1  4WI»  W'  WWW.  _ 

FIG.  24  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/L3 

.900  PHI  = 25.000  I PAGE  756 


MACH 


12.030  H^W/HT= 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT  H/HREF 


DATA  SET  SYHBOL  CONFEGURATION  DESCRIPTION  ALPHA  BETA 


tRUGBlS)  r 

3 OHI2/IH2I 

(CAL 

HST 

I73-I00J 

37 

0 

FUSELAGE 

25.000 

.000 

CRUGBIS)  L 

] 0K12/IH2I 

(CAL 

HST 

173-100) 

37 

0 

FUSELAGE 

30 .000 

.000 

(PUGBI7J  X. 

> 0H12/IH21 

(CAL 

HST 

173-iOO) 

37 

0 

fuselage 

35.000 

.000 

FIG.  24  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/L3 
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RATIO  OF  LOCAL  TO  REFEREKCE  HEAT  TRANSFER  CQEFFICIEMl.  H/HREF 


DATA  SET  STMBOL  COW^ICURATIOM  OESCRfPTIOM 
tPUGOISJ  Q aM)2/IH2I  CCAL  HST  )73'IOO)  37  0 

fPUGSlB)  □ 0M12/IH2!  ?CAL  H',T  172-100  37  3 

CPL'GBirj  O 0H12/IH2I  (CAL  HST  173-l(iO)  37  0 


FifiELACiE 

ALPHA 

SETA 

25.b'00 

.000 

FUSELAGE 

30.030 

,000 

FUSELAGE 

35,000 

.000 

FIG.  24  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/L3 
MACH  = 12.030  HAW/HT=  .300  PH]  = 180.000  PAGE  758 


RATI'O  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  CC'lF  ICUPAT  [0*(  DESC»IPTICN 


(fuceisj  Q 

fPUGBIS)  □ 
touC9l7)  O 


0*j;2/IH2I  <CAL  v*sr  173- lOD) 
0H|2/iHJI  (CAL  MST  173-100) 
Oma/iMJi  (CAL  AiST  t73-lS3) 


37  0 
37  0 
37  0 


ALPHA  BETA 

PUEELAGE  25.000  .COD 
EU5ELAGE  30.000  .000 
FUSELAGE  33,000  .000 


FIG.  24  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/L3 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


D^rA  SET  Stf30L  CC.'.‘^ICU®»Ticn  CESC^IPJ  ICS  9£fA 


(RU0815)  Q 

OH12/;r,2l 

{CAL 

HST 

173-lCO) 

37 

0 

' USSLAGE 

25 .000 

(0U09IG)  LJ 

OW12/IM21 

(C*L 

173-lCO) 

37 

0 

rijGEl.  *GE 

xoo 

(RL'Gai7)  o 

OM12/IM21 

tCAL 

HSr 

173-tOO) 

37 

0 

rysELACe 

35.000 

.000 

FIG.  24  EFFECT  OF  HIGH  ALPHA  ON  LNDISTURBEO  ORBITER  BODY  HEAT  TRANSFER  RN/L3 


! .000  PHI 


PAGE  760 


MACH 


12.030  HAW/HT= 


25.000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


0>TA  set  symbol  C0;.<'I'5'J®ATIC-J  CESCOIPTICN 


ALPHA  BETA 


(P-JS31S5  Q C“I2/:>‘?1  rcAL  173- ;OS)  37  0 

(Pir-DI6J  □ C'.I2/i“3!  IC'L  >-3T  I73-iV-)  37  0 

(RV0B17)  O CHI2/H21  (CAL  .'St  173-100)  3'.  0 


EU3-LA3E  75.033  .030 
nr.lLAOE  33.003  .030 
ftISLLAOE  33.000  -003 


FIG.  24  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB  I TER  BODY  HEAT  TRANSFER  RN/L3 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  STKSCU 
CmjCBIS)  Q 
cffiioais}  □ 
tmjesi?)  <S 


COTPIGUOMiCN  CESCRIPTICS 
OH12/SH21  (CAL  W5T  173-SOC) 
(JHI2/IH2J  (CAL  hST  I73-IOO) 
(3H12/IH21  (CAL  HST  I73-KX)) 


37  (3 
37  0 
37  0 


ALP“A  SETA 

F'JSELAC-E  25. COO  .000 

FUSELAGE  30 .000  .000 

fuselage  35 .000  . 000 


FIG.  24  EFFECT  QF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/L3 
MACH  = 12,030  HAW/HT=  1.000  PHI  = 180.000  ! PAGE  762 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SVHBCL  C0?J^IGURAT|CN  description  BETA 


(PUG0I5)  C 

) 0H12/IH2I 

(C*>. 

HS1 

173-100) 

37 

0 

RUSELAce 

25.000 

.000 

t RICBI5  ) L 

1 OHlJ/iH?! 

CC/*L 

Hi  I 

173-100) 

37 

0 

FU3ELAGE 

30.000 

.000 

(RUC817J  Z 

> 0HI2/IH2! 

(CAL 

Hsr 

173-100) 

37 

0 

FUiELAGE 

35.000 

.000 

FIG.  24  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/L3 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  ST^^m.  CCNP!Cv.T?A7!SN  3E'>Ei?l'’I :C'i 


(RUGB15  3 Q 
CmiGBIBI  □ 
( RUG6I7  3 ^ 


CHI2/1M21  ICAI.  HST  I73-!CC3 
CH12/IH2I  tCAL  HST  173-1003 
CMI2/IH2I  (CAL  HST  173-1003 


37  0 
37  0 
37  C 


FLSELAGE 

FLSELACE 

FUSELAGE 


ALFHA  beta 
2S.0C3  .000 

30.003  .000 

35.000  000 


MACH  = 15.720  HAW/HT=  .850  PHI  = 25.000  PAGE  764 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYH80L  CCS’FIGLRAriON  DESCRIPTION  ALPHA  BETA 


(RUGB15)  f 

) 0HI2/IH2! 

ccal 

HST 

173-IOOJ 

37 

0 

FJSiLAGE 

25.000 

.000 

( RUGsis ) r 

J 0HI2/IH2I 

(CAL 

H9T 

173-iCOJ 

37 

0 

FJSiLAGE 

30.000 

.000 

(Rucei7) 

> CHI2/IH2I 

CCAL 

HST 

I73-IC0) 

37 

0 

F JS-LAGE 

35.0C0 

.000 

FIG.  24  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/L3 
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RATIOOF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OAtys  SET 
tmjGBlSJ  Q 
tnuGBIB)  □ 
{ OUGO 1 7 3 O 


CCW  I CURAT  I ON  description 
OHI2/IH21  (Cal  HSI  173-100 
C3'!2/lH2I  (CAL  R$T  173-100 
Cui?/|ii7l  ;CAL  MSI  173-100) 


37  0 
37  0 
37  O 


ALPHA  BETA 

FLSELAGE  23.000  .000 
FlSfLAGE  30.003  .000 
FtlSr.LACE  35.000  .000 


FIG.  24  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ARBITER  BODY  HEAT  TRANSFER  RN/L3 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYH8CX,  CCNPtOU^^ATlON  OESCRJPTfQN  ALPHA"  B£T> 


t PU8B1S  ) r 

) CM12/IM2' 

(CAU 

PST 

P3-10C3 

37 

0 

PLSELAGE 

75 .COO 

.000 

t PUG816  ) t 

1 CH12.'’H2; 

(CAL 

Hsr 

173-100 

37 

a 

n SILAGE 

30 .000 

.OCQ 

( R0GB17  ) 

5 Oil2/!'-i2i 

(CAL 

HST 

173-icnj 

37 

0 

PLSELAGE 

35 .000 

.000 

LONGITUDINAL  LOCATION  AS  A FRACTION  OF  BODY  LENGTH,'  X/L 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYH3X  CONE  I CURA  I :OM  CESCRIPIION  ALPHA  SETA 


(RUG0I51  r 

5 0H12/IH21 

(CAL 

4ST 

173-lOOJ 

37 

0 

FUSELAGE 

25.000 

.000 

tRUCSlS)  L 

1 OHI2/IH21 

(CAL 

hst 

173-100) 

37 

0 

FUSELAGE 

30.000 

.000 

iRuesi?)  Z 

> CH12/1H21 

(CAL 

HST 

173-100) 

37 

0 

FUSELAGE 

35,000 

.000 

MACH  = 15,720  HAW/HT=  .900  PHI  = 25.000  pXgE  768 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYHaCU  CONPICURATION  OESCRIPT I C3N  ALPHA  BETA 

(RUGBI5)  Q 0H12/IH21  (CAL  HST  I73-!C0)  37  0 FUSELAGE  25.000  .000 

(RUCBIS)  □ 0H12/IH2I  (CAL  HST  I73-!00)  37  0 FUSELAGE  30.000  ,000 

tRUG817)  Q 0HI2UIH2!  (CAL  HST  t73-ICQ3  37  0 FUSELAGE  35.000  .000 


LONGITUDINAL  LOCATION  AS  A FRACTION  OF  BODY  LENGTH,'  X/L 


FIG.  24  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/L3 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SY".30L  CONFIGURATIOS  KSCRIPTICV  alpha  beta 


tROCBIS)  r 

3 0H12/iM71 

CCAL 

HST 

173-tOOJ 

37 

0 

FUSELAGE 

25.000 

.000 

(RUGBIG)  L 

1 GHI2/IH2I 

(CAL 

HST 

173-100) 

37 

0 

FUSELAGE 

3C.QCC 

,000 

(RU&B17)  Z 

> 0HI2/IH2I 

(CAL 

HSI 

173-100) 

37 

0 

FUSELAGE 

35,000 

,G00 

FIG.  24  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/L3 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DMA  SET  STH80L  CONFIGURATION  CESCRIPTICN  ALPHA  BETA 


(RUGBISI  C 

) 0H12/IH21 

tCAL 

HST 

173-ICOT 

37 

0 

FUSELAGE 

25.000 

.000 

IRUGBI6J  L 

1 0HI2/IH21 

(CAL 

HST 

]73-i003 

37 

0 

FUSLL/3E 

30.000 

.000 

(RUGB17J  Z 

> 0MI2/IH21 

(CAL 

HST 

173-100) 

37 

0 

FUSELAGE 

35.000 

.000 

FIG.  24  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  0R8ITER  BODY  HEAT  TRANSFER  RN/L3 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  CONFICu^ATiaM  DESCRIPTtCN  ALPMA  BETA 


CRUGB15)  C 

3 0H12/1H21 

1 OH12/1H2! 

tCAL 

HST 

173-100) 

37 

G 

FUSELAGE 

25,000 

.000 

(RUGBI6)  r 

tCAL 

H5T 

173-lOQD 

37 

0 

FUSELAGE 

30  .COO 

*000 

(RU0BI7)  Z 

> 0H12/IH21 

(CAL 

HST 

173-100) 

37 

0 

FUSELAGE 

35 .000 

.000 

FIG.  24  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB  I TER  BODY  HEAT  TRANSFER  RN/L3 
MACH  = 15.720  HAW/HT=  1 .000  PHI  = 25.000  pXgE  772 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


O/iTA  SET  SYMBOL  CONFIGURATION  DESCRIRTICN  AUPHX  BETA 


CRUG015)  C 

) CH12/IH2I 

tCAL 

HST 

173-tOO) 

37 

0 

FUSELAGE 

25.000 

.000 

(RUGB16)  r 

J OH12/IH21 

CCAL 

H5T 

I73-1CC) 

37 

0 

FUSELAGE 

30. COO 

.000 

(RUGB17J  C 

> OHt2/|H2l 

CCAL 

H$T 

173-100) 

37 

0 

fuselage 

35.000 

.000 

FIG.  24  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  RN/L3 
•MACH  = 15.720  HAW/HT=  1.000  PHI  = 30.000  PAGE  773 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OAiTA  SET  SYMetJL 
tRUGB35  3 Q 
(»UGB16  3 □ 
(RUGB17)  O 


CCNi=':Gui?ATICN  DESCRlPTItN 
OH12/IH21  tCAL  HST  I73-ICC) 
OHI2/IH2I  (CAL  HST  J73-IOOJ 
OHI2/IH21  (CAL  MSI  173-100) 


37  0 
37  0 
37  0 


ALPHA  SE’A 

FUSELAGE  25.000  .000 
FUSELAGE  30. COO  .000 
fuselage  35.000  .000 


MACH  = 15.720  HAW/HT=  1.000  PHI  = 180.000  P*AGE  774 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  set  symbol  configuration  cescripticn  slpha  beta 


tRUGWlS)  C 

3 0HI2/IH21 

CCAL 

HST 

!73-:C0) 

37 

0 

VING  L.S, 

25.000 

.000 

(RUGwis)  r 

1 0HI2/IM21 

(CAL 

MST 

173-100) 

37 

0 

VING  L.S. 

30 .000 

,000 

CRUGW17)  X 

> 0HI2/1M21 

(CAL 

HST 

I 73- ICO) 

37 

0 

wiAJG  L.S. 

35 .000 

.coo 

MACH  = 12.030  HAW/HT=  .850  2Y/B  = .250  PAGE  775 


RATIO  OF  LOCAL  TO  REF'^RENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  set  STHBOU  CCNPJGURATION  CESCH|PT10«  ALPHA  BETA 


(RUGWI5)  C 

5 

(CAL 

WST 

173- ICO) 

37 

0 

WI'IG  L.S. 

2S.0C0 

.000 

(RUGWI6)  r 

1 0^'I2/IM2^ 

(CAL 

HST 

173-ICO) 

37 

c 

WING  L.S. 

30.000 

.000 

(RUG..I7  3 ^ 

> 0H;2/1H21 

(CAL 

HST 

173-100) 

37 

0 

WitJG  L.S. 

35.000 

.000 

FIG.  25  EFFECT  OF  HIGH  ALPHA  ON  UNOISTURBED  OPBITER  WING  HEAT  TRANSFER  RN/L3 

.850  2Y/B  = .400  PA'GE  776 


MACH 


12.030  HAW/HT= 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYKBOU  CWICUBATION  DESCRIPTION  ALPHA  BETA 


t RU0W15  ) C 

T 0HI2/IH2! 

(CAI, 

HST 

I73-I003 

37 

0 

VINO 

L.S. 

25.000 

.000 

(RU0WI6)  L 

1 0H!2/lh2J 

> 0WI2/IH21 

CCAu 

MST 

I73-I0D) 

37 

0 

VlNti 

L.S. 

30.000 

.000 

CRUGV17)  C 

ccal 

HST 

I73-IC0) 

37 

0 

VINO 

L.S. 

35.000 

.000 

FIG.  25  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/L3 
MACH  = 12.030  HAW/HT=  .850  2Y/B  = .500  '^AGE  777 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STK30U  CO'iPIGURATICN  CESCRIPTIOSJ  ALPHA  BETA 


(RL'GWlS)  f 

Y 0MI2/IH2! 

(CAL 

HST 

173-IDO) 

37 

0 

ViNti 

L.S. 

25.000 

.0(30 

CRGGWI6)  r 

1 CHI2/IH2I 

(CAL 

MST 

!73-iOG) 

37 

0 

WING 

L,S. 

3C.000 

.000 

(RUGWI7)  ^ 

> CH12/IH21 

ccal 

HST 

(73-100) 

37 

0 

VINO 

L.S. 

3S.0C0 

.000 

FIG.  25  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/L3 
MACH  = 12.030  HAW/HT=  .850  2Y/B  = .GOO  PApE  778 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SVM30L  COM^lGURATiOV  DESCRIPTICN  ALPHA  BETA 


(PUGW15J  C 

D 0H12/IH21 

(CAL 

HST 

173-100) 

37 

0 

WING 

L.S. 

25 .000 

.000 

(RUGWIS)  L 

] 0HI2/IH21 

(CAL 

HST 

173-iaO] 

37 

0 

WING 

L.S. 

30.0CQ 

.000 

(RUGV17)  X 

> OMl2/tM21 

(CAL 

hst 

I73-1C0) 

37 

0 

WING 

L.S. 

35.000 

,000 

FIG.  25  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  RN/L3 
MACH  = 12.030  HAW/HT=  .850  2Y/B  = .750  PAGE  779 


RATI0  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYMBOL 
(RUGOS)  Q 
ERi«V16)  □ 

E RU5WI7  ) O 


CONFIOJRATION  OESCRIPTICN 
OH12/iH2l  {CAL  HS7  173-!00) 
OMI2/IH21  (CAL  HST  173- !00) 
(JMI2/1H21  (CAL  HST  173-100) 


37  0 
37  0 
37  0 


VINt-  L.S. 
WING  L .S. 
WING  L.S. 


ALPHA  beta 

23.000  .030 

30.0CQ  .000 

33.000  .000 


I 


MACH  = 12.030  HAW/HT=  .850  2Y/B  = .950  PAGE  780 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SThIBOL 
(RUSWI5)  Q 
CRUG^I6  3 □ 

tRuewi?)  O 


CCNS!GURATIC«  CESCRIPTION 
0HI2/!HJ1  (CAL  MST  173-IDO) 
0HI2/IH21  (CAL  hST  i73-1003 
CH12/IH2I  (CAL  HST  173-100) 


37  Q 
37  0 
37  0 


ALPHA  BETA 

VHGL.S.  25.000  . 000 

VUG  L.S.  30.000  .000 

VI' C L.S.  35,000  .000 


FIG.  25  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/L3 
MACH  = 12.030  HAW/HT=  .900  2Y/B  = .250  PAGE  781 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER-  COEFFICIENT.  H/HREF 


DAT*  SET  SYK30U  Cas-FIKJRAT!OV  DESCRIPTION  ALPw*  SETA 


CRUGWI5)  C 

3 0HI2/IH2I 

(CAL 

HST 

173-ICOT 

37 

0 

WING  L.S. 

25  .COO 

.000 

(PUGVI6)  C 

J 0H12/IH2! 

(CAL 

wST 

IV3-IC0) 

37 

0 

wi'iG  L.S. 

30.000 

.000 

(RU0W17)  t 

> CH12/1H2I 

ccal 

HST 

173-100) 

37 

0 

rfING  L .S. 

35  .COO 

.000 

FI3.  25  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  0RBITER  WING  HEAT  TRANSFER!  RN/L3 
MACH  = 12.030  HAW/HT=  .900  2Y/B  = .400  PAGE  782 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET 
t PUGW15  ) 
( RUGWIb  1 
( RUGW17  ) 

1 


FI5 
MACH  = 


sthbol  cost ‘gjpatsov  cescriot:c'i 

0CHI2/IH2!  (CAl  pST  t73-lCO)  37  0 
OHU/IHZ;  tCAL  H3T  173-100)  37  0 

0H12/iH2|  (CAL  HST  173-100)  37  O 


ALPHA  9£T^ 

win;  L.S.  25.000  .000 

WINS  L.S.  30.000  . 000 

win;  L.S.  35.000  .coo 


• 12.030  HAW/HT=  .900  2Y/B 


.500 


PAGE  783 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMSOU  C0KF15U»?AT1C‘J  DESCSIPTICN  AUP'‘A  BETA 


CRUGV15)  r 

) CHI2/IH21 

CCAU 

HST 

173-1001 

37 

0 

WING  L.S. 

25,000 

xoo 

{»UGWIG)  r 

J CH12/IM2I 

(CAL 

173-1001 

37 

0 

WING  L.S. 

30. COO 

.000 

ERUGW17J  r 

> CM12/IM21 

(CAL 

hst 

P3-1001 

37 

0 

VINO  L.S. 

35.0CC 

,000 

MACH  = 12.030  HAW/HT=  .900  2Y/H  = .600  Pa'gE  784 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SVM8CU  EDTJElGUfiAMCN  CESCBiPTION  ALPHA  8ETA 


CRUGW15  1 C 

) 0HI2/IH21 

ical 

HST 

173-lQOJ 

37  0 

W[^^G 

L.S. 

25.000 

.000 

CRITGW16)  L 

J 0HI2/IW2J 

(CAL 

HST 

I73-100J 

37  0 

tflNO 

L.S. 

30.000 

.000 

CRU0W17)  C 

> 0HI2/1H21 

tCAt 

Hs: 

173-100) 

37  0 

VIKG 

L.S. 

35.000 

.000 

FIG.  25  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/L3 
MACH  = 12.030  HAW/HT=  .900  2Y/8  = .750  PAGE  785 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  S£T  STKBOl.  CCNfieURATICN  DESCRIPTION 


(RU5VI5)  Q 
t RU5W 15)  □ 

CRUGW17)  O 


OHlD/IHZt  (CAL  HST  173- !OD) 
CHI2/IH2I  tCAL  M5T  173- !QO) 
OHI2/IH21  (CAL  »5T  173-100) 


37  0 
37  0 
37  0 


ALPHA  SETA 

WING  L S.  25.000  . 000 
WINGL.S.  30.000  .000 
WING  L S.  35.000  . 000 


MACH  = 12.030  HAW/HT=  .300  2Y/B  = .950  PAGEl  78S 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  STH0OU  COMF1  GURATIOV  DESCRIPTION  ALPHA  BETA 


tRUGwlS)  r 

T OHI2/IH2I 
j 0,.12.|H2I 

(CAL 

mST 

173-100) 

37 

0 

VING 

«s. 

25  .000 

.000 

(rugwie)  r 

(CAL 

pST 

173-100) 

37 

0 

V1NG 

,,s. 

30.000 

.000 

( RUGW17  ) < 

> CHI2/'1H21 

(CAL 

H5T 

173-100) 

37 

0 

WING 

,*G. 

35.000 

.000 

FIG,  25  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  RN/L3 


MACH  = 12,030  HAW/HT=  1,000  2Y/B  = ,2bO 


PAGE  787 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


S£T  SVy^OL  CCWIGli°*TiCN  CESCPJPTICN  ALP^A  5£7A 


C RUSWIS  ) f 

] CHi2/I‘J21 

CCAL 

U-* 

173-lCCl 

37 

C 

WISG  -.5. 

25  XCO 

.000 

( RUGWIS  ) r 

1 CM12/|“21 

«CAL 

HS: 

I73'lOO) 

37 

G 

30 .000 

.000 

(RUGW17)  X 

> OH|2/[H21 

(CAL 

HST 

I73-U30J 

37 

0 

WING  L .3. 

35 .000 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF- 


oata  set  st,*8ol  ccnficuraticn  description  alpha  beta 


(Ruewis)  C 

1 CHI2/IH21 

tCAL 

PST 

173-100) 

37  0 

WING  L.S. 

25.000 

.000 

JRUGWISJ  r 

1 0H12/IH2I 

tCAL 

HST 

I73-1C0) 

37  0 

V]NG  1 »S. 

30.000 

.000 

CRUGW17)  C 

> 0HI2/1H2] 

tCAL 

HST 

173-100) 

37  ,0 

WING  1 .5. 

35.000 

.000 

FIG.  25  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  OR8ITER  WING  HEAT  TRANSFER  RN/L3 
MACH  = 12.030  HAW/HT=  1.000  2Y/B  = .500  PAGE  789 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  set  SV«BCL  CON'IGUOAHOK  DESC^lPTiON  MPUA  BETA 


(RUGW15)  C 

5 CH12/iH21 

(CAL 

‘<3T 

123-100) 

37 

0 

WING 

L,S. 

25.000 

.000 

CRUGWI8)  C 

1 OH12/1H2I 

(CAL 

P=T 

173-100) 

37 

0 

WING 

L.S. 

30.000 

.000 

tPUGWl?)  z 

> OH12/IH2I 

(CAL 

HST 

173-1001 

37 

0 

V(NG 

L .S. 

35.000 

.000 

RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  CONFIGURATION  OESCRIFticn 


alpha  beta 


(RUGWIST  n 
CRUGW16  3 □ 

(RUGMJ7)  O 


CH12/IH21  [CAL 
OHI2/1H2)  CCAL 
DH12/1H2I  CCAL 


HST  173-100) 
HST  173-100) 
HST  173-100) 


37  0 KING 
37  0 WING 
37  0 WING 


L.S.  25,000 
L.S.  30.000 
L.S.  35.000 


.000 

.000 

.000 


FI6.  25  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/L3 
MACH  a 12.030  HAW/HT=  1.000  2Y/B  = .750  PAGE  791 


RATI0  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


O^TA  SET  ST«30L  CONE  I GlBA T 1 CN  DESCTIOTICN 


AlPKA  beta 


(PUGWI5J  Q 
t RUGW16  J □ 
tRuGWI?)  ^ 


OH12/IH21  tCAL  MSI  173-SOD)  37  0 
OM12/IH21  (CAC  wST  173-100)  37  0 
OK12/IH2I  (CAl  HST  173-100)  37  0 


SilNGC.S.  23,000 
VINO  L.S.  30.000 
VING  L.S.  33.000 


.000 

.000 

.000 


M^CH  = 12.030  HAW/HT=  1.000  2Y/B  = .950  PAGE  792 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET 
[ RUGWt5  } 
tRUGVlS  ) 

[ RUGW17  ) 

1 


FIG 
MACH  = 


SYHBOL  CONTjeURATinN  DESCRlPTiaN 

0OM12/IH2I  CCAL  H5T  173-100}  37  0 

CH12/1H21  tCAL  “ST  173-100)  37  0 

OH12/IH21  CCAL  HST  173-iOO)  37  B 


ALPHA  BETA 

WING  L.S.  25.000  .000 
WING  L.S.  30.000  .000 
WING  L.S.  35.000  .000 


15.720  HAW/HT=  .850  2Y/B  = .250  PAGE  793 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  C0MEI6UPAI10N  CESCPIPYION 


ALPHA  BETA 


tPUGw|5  3 Q 
tRUGWlG)  □ 
(RUGW17J  O 


OHt2/I“21  tCAL 
0H12/!H?I  !CAL 
OH12/IH2I  (CAL 


HST  173-100) 
HSl  173-100) 
HST  173-100) 


3'  0 WING 
O’  0 WING 
37  □ WING 


L.S,  25,000 
L.S.  30.000 
L.S.  35.000 


.000 

.000 

.000 


FIG.  25  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  j RN/L3 
HACH  = 15.720  HAW/HT=  ,850  2Y/B  = .400  PAGE  794 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  STM90L  CDNEIGUSATIcn  DESCRIPTION  ALPHA  BETA 


CRUGVIS)  C 

(CAL 

HST 

173-100) 

37 

0 

WING  L.S. 

25.000 

.000 

(RUGWIS)  L 

1 0H12/IH21 

(CAL 

HST 

173-100) 

37 

0 

WfNG  L.S. 

30 .000 

,000 

( RUGW17  ) < 

> CH12/1H21 

(CAL 

HST 

173-100) 

37 

0 

WING  L S. 

35 .000 

.000 

FIG.  25  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  OR8ITER  WING  HEAT  TRANSFER  RN/L3 


MACH  = 15.720  HAW/HT=  .850  2Y/B  = .500  PAGE  795 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYt-BOL  CONEIGUTATICN  DESCSIPTICN  ALPHA  BETA 


(RUGW15)  C 

] OMt2/lH2l 

(CAC 

HST 

173-100) 

37 

0 

WING  L.S. 

25.000 

.000 

(BUGVI6)  r 

1 0H12/1H21 

(CAL 

MST 

‘73-lQQ) 

37 

0 

WING  L.S. 

30.000 

.000 

( RUGWI7  ) X 

> DMt2/|H2l 

(CAL 

mST 

173-100) 

37 

D 

WING  L.S. 

35.0C0 

. coo 

FIG.  25  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  I RN/L3 
MACH  = 15.720  HAW/HT=  .850  2Y/B  = .600  PAGiE  796 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DMA  se:  sy^bcl  ccnfiguraticn  description 

tRiCVISJ  Q 0"I2/IH21  CCAL  HST  173-lOOJ  37  0 
t~UG'>IS)  □ CH12/IH21  CCAL  HST  173-jOO)  37  0 
CR-JGW17)  X>  OMI2/1H21  CCAL  HSI  I73-I00)  37  0 


alpha  seta 

WIS-5  L.3.  25.0C0  .OCO 
MING  L.3.  30.CQ0  .000 
WING  L.G.  35. COO  .000 


FIG.  25  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  RN/L3 
MACH  = 15.720  HAW/HT=  ,850  2Y/B  = .750  PAGE  797 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  symbol 
fBUGWIS)  Q 
(RUGMI6)  □ 
tRuCvl?)  O 


CONF 1 ELBA T ION  OSSCRIPT ION 
0H12/IH21  (CAL  PST  I73-I00) 
OMI2/IH21  (CAL  HSI  173-100! 
0MI2/IH2I  (CAL  HST  173-1001 


37  0 
37  0 
37  0 


ALPHA  SETA 

WIWi  L.S.  25.000  .000 
W1.SG  L.S.  30.000  .0(30 
WING  L.S.  35.000  . 000 


RATIO  OF  LOCAL  TO  REFERENCF  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYMBCt.  CONFIGURATIOH  DESCRIPTION  ALPHA  BE'A 


IRUGW15)  C 

) CHI2/IH2I 

(CAL 

HST 

173-lOOJ 

37 

0 

WING 

L.S. 

25.000 

.000 

( RU6W1S  J L 

1 0«12/!H21 

(CAL 

HST 

173-100) 

37 

0 

WIND 

L.S. 

30.000 

.000 

IRUGV17)  C 

> UHI2/1H2I 

(CAL 

WST 

173-100) 

37 

0 

WING 

L.S. 

35.000 

.000 

• FIG.  25  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/L3 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set 
(RUOtilS  J 
( RUGm&  ] 
{ RUG»17  ) 

1 


FIG 
MACH  = 


S''i^ot.  cONPioyRAiioN  cESCR;pT:aN 

§C'hi2/IH2I  ICAl.  HST  173-100)  37  0 

0HI7/IHJ!  (CAL  HST  I73-1D0)  37  0 

CHI2/1H21  (CAL  HST  173-100)  37  0 


alpha  ectl 

WING  L.S.  2S.COO  .000 
WtNCL.S.  30.000  .000 
WING  L.S.  35.000  . 000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,-  H/HREF 


data  set  symbol  CONFlGUfiATICM  DESCRIPTION 


ALPMA  beta 


(RUGW15)  Q 

(RUGW16)  n 

C RUGW17  ) V 


0HI2/1H2I  fCAL  MST  173-100)  37  0 
0H12/IH21  (CAL  PST  I73-I00)  37  0 
0H12/IH21  (CAL  HST  173-100)  37  0 


WING  L.S.  25.000  ,000 
WING  L.S.  30.000  .000 
WING  L.S.  35.000  '.000 


MACH  = 15,720  HAW/HT=  ;•  .900  2Y/B  = .5Q0  - PAGE  801 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


SET  ST^'SOL  CONPIGIPATION  DESCmPIlOW  *LppA  SETA 


f SUGw  15)  r 

0«12/IM21 

tCAL 

MST 

I73-1C0) 

37  0 

vivG 

L.5. 

25.000 

.oco 

:ruowi6)  l 

J CH12/IH2I 

(CAL 

MST 

173-ino) 

37  0 

L.5. 

30.000 

.oco 

C PUGW 17!  < 

5 CW12/IH21 

(CAL 

HST 

173-100) 

37  0 

VINO 

L.5 

35.000 

.oco 

FIG.  25  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  RN/L3 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ALPHA  BETA 

CRUGWIS)  □ 0H12/IH21  CCAL  HST  173-100)  37  0 WINGL.S.  2S.OOO  .000 

CRUGWI6)  □ 0H12/1H2I  tCAL  HST  173-100)  37  0 WING  LIS.  30.000  .000 

CRUGK17)  O 0H12/IH2I  (CAL  HST  173-100)  37  0 WINGL.S.  35.000  .000 


FIG.  25  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/L3 
MACH  = 15.720  HAW/HT=  .900  2Y/B  = .750  PAGE  801 


RA-TIQ  QF  LOCAL  TO  REFEREHCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STH80L  CONFIGURATION  DESCRIPTION 


ALPHA  seta 


(RUGWI5)  □ 
CRUGW16)  0 
(RUGV17)  ^ 


OH12/IH2I  (CAL  Hsr  I73-ICO)  37  0 
0H!2/IH2I  (CAL  HST  I73-I001  37  0 
OHI2/IH2I  (CAL  HST  I73-I001  37  0 


WING  L.S.  25,000  ,000 
WING  L.S.  30.000  .000 
WING  L.S.  35.000  .000 


MACH  = 15.720  HAW/HT=  1.000  2Y/B  = .250  PAGE  805 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYH8CL  COSHGlRATJCN 


(RUGVI5)  Q 
CRUGWI6)  U 
CRUGVI7)  Q 


0HI2/IM2I  (CAL  MSI  173-100) 
0H12/;H2;  (CA^  «ST  173-100) 
0HI2/IM21  (CAl  hST  173-100) 


37  Q 
37  0 
37  0 


AUPWA  SETA 

WINGL.S.  2S.000  .000 
<r|NG  L.S.  30.000  .000 
wtNG  L.S.  35.000  .COO 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SrHSOL  CONFICURATIOV  OESCRIPTIOH 


CRUGVIS)  Q 
(RUGVIS)  □ 
{RUGV17)  O 


OHI2/IH21  tCAL  HSr  173-1003 
OHI2/IH23  tCAL  HST  I73-I0D) 
0HI2/1H23  (CAL  HST  I73-I00) 


37  0 
37  0 
37  0 


al°ha  beta 

WING  L.S.  25,000  .000 
WING  L.S.  30.000  . 000 
WING  L.S.  35.000  .000 


FIG.  25  EFFECT  0F  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/L3 
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RATIO  OF  LOCAL  TO  RL'FERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SYHBOl. 
tfiUGlMS)  Q 
C RUG,II6  ) □ 

( RUGW17  ) O 


CONFIGURATION  DESCRI»TICN 
OH12/IH21  (CAL  HSI  173-100) 
OM12/IH21  (CAL  HST  I73-IC0) 
0W12/IM2!  (CAL  NSt  173-100) 


ALPHA 

8tTA 

WING  L.S. 

25 ,000 

.OGO 

WING  L.S. 

30 .000 

.000 

WING  L.S. 

35,000 

.COO 

I 


FIG.  25  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  RN/L3 


MACH  = 15.720  HAW/HT=  1.000  2Y/B  =-  .600 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  set  SYKSOU  CCNF!GI;PATI0N  CESCRiPTION  ALPHA  BETA 


t RUGWI5  ) C 

) 0HI2/IH21 

(CAL 

HST 

173-iOO) 

37 

0 

VINO 

L.S. 

25.0QG 

.000 

C RUGW16  ] C 

J 0HI2/IH21 

(CAL 

HST 

[73-tOaJ 

37 

0 

VINO 

L.S. 

30.0GG 

.000 

J CH12/IH21 

CCAL 

HST 

I73-I0Q) 

3/ 

0 

VING 

L.S. 

35.OQ0 

.000 

FIG.  25  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  RN/L3 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYK8CL  COSTICUHATIOS  DESCRIPTION  ALP«A  BETA 


cpucvis)  r 

) OHI2/IH21 

rCAL 

KST 

173-100) 

37 

0 

WING  L.S. 

25.000 

.000 

CRL*GWI6)  L 

J 0HI2/IH21 

CCAL 

HST 

173-100) 

37 

0 

i^ING  L.S, 

30.0G0 

• OCO 

CRU0VI7)  ^ 

> C«t2/IH2| 

(CAL 

HST 

173-100! 

37 

0 

v:K‘G  L.S 

35,000 

.000 

FIG.  25  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ; RN/L3 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENTr  H/HREF 


data  set  SYKBOL  C0NCI3l"?».T!CN  description  aLPMA  beta 


CRUGV15)  C 

1 0HI2/IH?! 

(CAL 

HSt 

173-100) 

37 

0 

VERTICAL 

25.000 

.000 

C RUGV  1ST  L 

1 CH12/IH2I 

(CAL 

M57 

173-100) 

37 

0 

vertical 

30.000 

.cco 

fRUGVl?)  <i 

5 omr/in2i 

(CAL 

US’ 

173-100) 

37 

c 

vertical 

35 .000 

.000 

FIG.  26  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB  I TER  TAIL  HEAT  TRANSFER  RN/L3 
MACH  = 12.030  HAW/HT=  .850  GAGENO=  40.000  PAGE  811 


-RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYMBOL 

CONFIGURATION  CESCRfPTION 

ALPHA 

BETA 

tBUGVIS)  Q 

CH12/IH2I 

(CAL  HST 

173-iOOI 

37 

0 

VERTICAL 

25.000 

.000 

t KVI0VI6  J □ 

0«I2/IH21 

CCAL  HST 

173-1003 

37 

0 

VERTICAL 

30.000 

.000 

{R0GV17)  O 

CHI2/IM21 

(CAL  HST 

IV3-I00) 

37 

0 

VERTICAL 

35.000 

.000 

FIG.  26  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  jRN/L3 
MACH  = 12,030  HAW/HT=  .900  GAGENO=  40.000  PAGE'  812 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  set 
(RU5V15  3 
< ftUGv  1 6 J 
( RUGV17  ) 

1 


FIG 
MACH  = 


SYMBOL  configuration  description 


ALPHA  beta 


0MI2/IH2I 

I cal 

HST 

173-100) 

37 

0 

VERTICAL 

25 .000 

.000 

0Pt2/i"2I 

I CAL 

)-S7 

I73vl00) 

37 

0 

vertical 

30.000 

.000 

0H12/1H21 

(CAL 

HST 

173-100) 

37 

0 

VERTICAL 

35.000 

.000 

. 26  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORB I TER  TAIL  HEAT  TRANSFER  RN/L3 
: 12.030  HAW/HT=  I .000  GAGENO=  40.000  PAGE  813 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OATA  SET  STKStJL  CONCIGURATICN  DESCRIPTION 


ALPHA  BETA 


IRUGV151  C 

) 0HI7/1H21 

tCAl. 

hst 

I73-I003 

37 

0 

vertical 

25.000 

cmiovis)  r 

J 0MI2/IH2I 

ICAL 

hst 

173-100) 

37 

0 

VERTICAL 

30.000 

(RUGVI7)  c 

> 0Mt2/fM2l 

(CAL 

hst 

173-100) 

37 

0 

VERTICAL 

35.000 

.000 

.000 

.000 


FIG.  26  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  RN/L3 
MACH  = 15.720  HAW/HT=  .850  GAGENO=  40.000  PAGE  j 814 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SYMBCL  CONriGUiTATiaN  CESCRIPTICN 
(RUBVIS3  Q CPt2/lH21  (CAL  HSI  173-100)  37  0 

tRlJBVie)  u 0H12/IH2I  (CAL  HST  173-100)  37  0 

(RUGVP)  O 0H12/1H2I  (CAL  HST  173-100)  37  0 


ALPHA  beta 

VERTICAL  25.000  .000 
VERTICAL  30.000  .000 
VERTICAL  35.000  .000 


FIG.  26  EFFECT  OF  HIGH  ALPHA  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  RN/L3 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  STWCL 
IRUGVIS)  Q 
CR-JGVIS)  □ 
tROGVI?) 


CCNFIGUHATIOV  DESCRIPTION 
OM12/IH21  (CAL  HSr  173-1001 
OHI2/IM2I  (CAL  HSI  173-lOOJ 
(WT2/IH21  (CAL  HST  173-100) 


37  0 
37  0 
37  0 


ALPHA  BETA 

VERTICAL  25.000  .COO 
vertical  30.000  .000 
VERTICAL  35.000  .000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SFI  SYMBOL  CON^’IC-URATION  OESCRIPTiON  RN/L  ALPHA  BETA 

CEuGBto)  Q OH12/IH21  (cal  hst  i73-ioo>  37  0 Fuselage  .262  25.000  .coo 

CJUGBI5)  □ OHI2/IH2I  (CAL  HST  173-1003  37  0 FUSELAGE  .955  25.000  .000 


FIS. 27  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=25 
MACH  = 12.100  HAW/KT=  .830  PHI  = .000  PAGE  817 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STf«(X 
tEUG9!0J  Q 
CJUS81S)  □ 


CONFIGURATION  description 
OHI2/IM21  (CAL  HST  173-100) 
OU2/IH2I  (CAL  HST  173-100) 


37  0 
37  0 


FUSELAGE 

FUSELAGE 


RN/L  ALPI^A  GETA 

.252  23  .coo  .000 

.333  2S.OCO  .000 


FIG.  27  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  BODY  HEAT  TRANSFER  ALPHA=25 
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RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


r> 

T 


data  set  symbol  CONFiGUBAUON  DESCRIPTION 
tEUGBlO)  Q OHI2/1H2I  COAL  HST  173-100)  37  0 

(JUGP15)  □ CH12/IP7I  (CAL  HST  I73-1CC)  37  0 


FUSELAGE 

FUCELAGE 


rn/l  alpha  beta 
.252  25.000  .000 

.955  25.000  .000 


FIG. 27  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=25 

.850  PHI  = 30.000  PAGE  819 


MACH 


12.100  HAW/HT= 


30.000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT-  H/HREF 


DATA  SET  SYKeCL  OESCPIPTI3'< 

tEUOOlOJ  Q CH!2/I»?1  (OL  “3T  I73-IC0)  37  0 

(4UC015)  □ CMI2/I^'2l  ICAU  HSt  173-100)  37  0 


FliSiLAOS 


PN/L  ALP-JA  5E7A 
. 232  23 .000  ,000 

.955  25 .000  .000 
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MACH  = 12.100  HAW/HT=  .850  PHI  = 180.000  PAGE  820 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  set  STMOCi.  CCiflGUPATIOM  cesCPPIlDH  Pll/L  ALPHA  BETA 

(EUSBiO)  n OH12/IH21  (CAL  HSt  173-I(«J  37  0 FD-ELAOE  ,262  25.003  .000 

(JUtiBIS)  □ OH12/IH21  (CAL  HSr  I73-I00J  37  0 FLr'.ELAGE  .955  25.000  . 000 


FIG. 27  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  BODY  HEAT  TRANSFER  ALPHA=25 

,&00  PAGE  821 


NACH 


12.100  HAW/HT= 


900  PHI 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  ST^SCL  CONFIG'J^AT  ION  CESCRIPTICV 
tEOGBlOJ  n 0HI2/IH2I  fCAL  HSr  J73-1C0) 
(JUG815)  U CHI2/IM2!  tCAU  MSI  173-lOcn 


RN/L  ALPHA  SETA 

37  0 fuselage  .2S2  25,000  .000 

37  O FUSELAGE  .055  25.000  . 000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  STK9CL  CCNFIGURATiON  DESCRIPTIO^I 


RN/L  ALPHA  9ETA 


(EUG910]  Q CH[2/Ih21  (CAL  “ST  173-lOc)  37  0 FlSfLAGE 

CJU6S1SJ  □ OH!2/iH21  (CAL  HST  173-1003  37  0 FLSELAGE 


.262  25.CC0  .ODD 

.333  23.000  .OOC 


= 12.100  HAW/HT=  .300  PHI  = 30.000  PAGE  823 


MACH 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  $YK3tX  COWIGU9AT10,4  DESC^IPTICN  R„/L  ALPHA  BETA 

(EUG8I0,  Q 0H12/IH2I  (CAL  HST  I73-1CO)  37  0 FUSELAGE  .262  25.000  . 000 

tJUGOIS)  □ 0H12/lH2t  (CAL  HST  173-iOO)  37  0 FUSELAGE  .953  23.000  . 000 


FIG. 27  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  0R8ITER  BODY  HEAT  TRANSFER  ALPHA=25 
MACH  = 12.  IDO  HAW/HT=  .300  PHI  = 180.000  pIaGE  824 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYMSa  CONE I6URAT  ION  OtSCRIPTION 
(EOC-BIO)  D 0H12/IH21  (CAL  HST  173-lCO) 
(JUGBI5J  □ 0H|2/!N21  (CAL  HST  173-100) 


RN/L  ALPHA  BETA 

37  0 EUSELAGE  .282  25.000  .000 

37  0 EUEELAGE  .955  25.000  .000 


LONGITUDINAL  LOCATION  AS  A FRACTION  OF  BODY  LENGTH.  X/L 

FIG. 27  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  BODY  HEAT  TRANSFER  ALPHA--25 


MACH 


12.100  HAW/HT= 


1 ,000  PHI 


000 


PAGE  825 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


dafa  set 

(EUCBIO  ) 

c juceis ) 


1 


FIG 
MACH  = 


SYMSOL  CONf IGURATICN  DESCRIPTION 

aOHt2/IH?I  (CAL  HSt  I73-100I  37  0 

OH12/IH21  (CAL  MST  173-1001  37  0 


rn/l  alpha  seta 
Fuselage  ,2S2  25.000  .000 

FUSELAGE  .955  25.000  . 000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYK80L  COf^IGURATlCN  DESCRIPTION  RN/'U  ALPHA  BETA 

tEUGBIOl  n 0H12/IH21  <CAL  HST  173-IDO)  37  0 FUSELAGE  .262  25.000  .000 

(JUG815)  □ 0HI2/IH21  (CAL  HST  173-100)  37  0 FUIELAGE  .955  25.000  .000 


j nnn 


FIG. 27  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=25 
MACH  = 12.100  HAW/HT=  1.000  PH!  = 30.000  PAGE  827 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OAIA  SET  SYH80U  CONFIGURATtON  DESCRIPTION  RN/L  ALPHA  0ETA 

CEUGSIO)  D 0H12/IH21  CC*L  HST  (73-100)  37  0 P0SEL4CE  .262  25.030  .000 

{J0S»15)  □ 0H12/1H21  tCAL  HST  173-100)  37  0 FUSELAGE  .955  25.003  .COO 


FIG. 27  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=25 
MACH  = 12.100  HAW/HT=  1.000  PHI  = 180.000  RAGE  828 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYMBOL  CCNFIGUfJAT  lOM  DESCRIPTION 
tPUOBIO)  Q 0H12/IH21  (CAL  HSI  I73-1C0) 
( IUG815  T □ 0Hi2/IH21  (CAL  HST  173-100) 


BN/L  ALPHA  BETA 

37  D FUSELAGE  ■O'lS  25.000  .000 

37  0 FUSELAGE  .238  25.000  .000 


FIG. 27  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  BODY  HEAT  TRANSFER  ALPHA=25 
MACH  = iL'.BBO  HAW/HT=  .850  PHI  = .000  PAGE  829 


RAT 10  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  5T«30L  configuration  description 
(FUGBIOJ  n OHI2/IH21  tCAL  HST  173-1001 
tIUGBIS)  □ 0H12/1H21  ! CAL  HST  (73-1001 


RN/L  ALPHA  BETA 

37  0 FUSELAGE  .OTS  25.000  .000 

37  0 FUSELAGE  .238  25.000  .000 


FIG. 27  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=25 
MACH  = 15,880  HAW/HT=  .850  PHI  = 25.000  PAGE  830 


RATI0  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  COWIGURATION  DESCRIPTION 
(FUGBIO)  n OH12YIH2I  (CAL  HST  173-100  1 37  0 

tIUGBISl  □ 0H12/IH21  (CAL  HST  173-IDO)  37  0 


RN/L  ALPHA  BETA 
FUSELAGE  .045  25.000  .000 

FUSELAGE  .238  25.000  ,000 


FI0.27  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  0R8ITER  BODY  HEAT* TRANSFER  ALPHA=25 
MACH  = 15.880  HAW/HT=  .850  PHi  = 30.000  ' PAGE  831 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DMA  SET  SYMBOL 

mcaio)  n 

tflCTlS)  □ 


COMFiGVPATlCN  description 
0H12/IH21  (CAL  HSI  173-1003 
<3M12/1H2I  (CAL  «ST  173-1003 


37  a 
37  0 


RNA.  ALPHA  BETA 
FUSEL  A(X  ,045  25.000  .000 

FUSELAGE  .238  25.000  . 000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYMaOL  CONPIOUPATICN  DESCRIPTION 


RM/L  ALPHA  BETA 


(ruGBlOl  Q OH12/IH21  tCAL  HST  173-100)  37  0 FUSELAGE 

tIU6B15)  t)  OHIZ/IHZl  (CAL  HST  173-100)  37  0 FUSELAGE 


.□4S  25.000  .000 

.238  25.000  .000 


FIG. 27  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA-25 
= 15.880  HAW/HT=  iSOO  PHI  = .OOD  PAGE  P33 


HACH 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STK8CL  CDW!CU^ATION  DESCRIPTION  RN/L  ALPHA  BETA 

(PUSeiD)  Q WI2/IH21  tCAL  HST  173-1005  37  0 FuSELAOE  .0A5  23.000  .000 

CIUG9I5)  O OHI2/IH21  (CAL  HST  I73-I00)  37  0 FUSELAC-E  .23B  25.000  .000 


FIG. 27  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=25 
MACH  = 15.880  HAW/HT=  .900  PHI  = 25.000  PAGE  834 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  COWIGU»ATrON  OESCRIPTICN 


RN/L  alpha  beta 


(PUGBIO)  Q 0H12/IH21  (CAL  HST  173-100)  37  0 PUSfLAGE  .045  25.000  .000 

(IUGBI5)  □ CHI22IH21  (CAL  HST  173-100)  37  0 FUSCLaGE  .238  25.000  .000 


FIG. 27  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  0R8ITER  BODY  HEAT  TRANSFER  ALPHA=25 
MACH  = 15.880  HAW/HT=  .900  PHI  = 30.000  PAGE  835 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STieOL  COW^ICURAT  !ON  DESCRIPTION  RN/L  ALPHA  BETA 

CFUGBIO)  Q 0H12/IH2I  (CAL  HST  173-100  ) 37  0 FUSELAGE  .0<5  2S.OOO  .000 

(tUGBIS)  D OH12/IH21  (CAL  HST  I73-I00)  37  0 FUSEL/(GE  ,238  25.000  .000 


MACH  = 15.880  HAW/HT=  .300  PHI  = 180.000  PAGE  83G 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENTr  H/HREF 


DATA  SET  SYMBOL  CONPIGURAT ION  OESCRIPIION 
CFUCBIOJ  Q 0H12/IH21  tCAL  HST  I73-100J  37  D 

CIUG615J  □ 0HI2/IH21  CCAL  HST  I73'IOO)  37  0 


FUSfLAQE 

FUStLASE 


RN/L  AL»HA  BETA 
.0-15  25.000  .000 

.238  25.000  .000 


FIG. 27  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=25 
MACH  = 15.880  HAW/HT=  1.000  PHI  = .000  PAGE  837 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  STM90L 
CFUGBIO)  Q 
(IUGB15T  □ 


CONFIGURATtCN  DESCRIPTION 
0H12/IH2I  (CAL  HST  173'IOQ) 
OHI2/IH21  (CAL  HSt  173-100) 


37  0 
37  0 


RN/L  ALC>HA  BETA 
FUSELAC-E  ,0A5  25.000  .000 

fuselage  .238  25.000  .000 


RATIO  OF  LOCAL  TO  REFfRENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SYMBOU  cone  I CUBA T ion  description 
CPUGBIO)  O OH12/IN2!  (CAL  HST  173-tOOJ  37  0 
t IU6813  ) □ - - 


CH12/IH21  ICAL  HST  173-tOO)  37  0 


RN/L  ALPHA  beta 
PUSELAOE  .045  25.000  .000 

FUSELAGE  .238  25.000  .000 


FIG. 27  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=25 
MACH  = 15,880  HAW/HT=  1.000  PH.'  = 30. 000  PAGE  839 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SYK80L  configuration  DESCRIPTION 
fFUGBIOJ  n OHI2/IH21  (CAL  HST  173-100) 
C IUGBI5  ) □ 0H12/IH21  (CAL  HST  I73-10U) 


RN/L  ALPHA  BETA 

37  0 FUSELAGE  .0A5  2S.D00  .000 

37  0 FUSELAGE  .238  25.000  .000 


FIG. 27  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFEfj}  ALPHA=25 
MACH  = 15.880  HAW/HT=  1,000  PHI  = 180.000  PAGE  840 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  ST*^OL  CONFIOUTATICN  DESCRIPTION 
CEU6WIDJ  n CHI2/IH2I  (CAL  HST  I73-IOOI  37  0 

(JUGWIE)  □ BM12/IH21  (CAL  HST  173-100)  37  0 


WING  L.S. 
WING  '-.S. 


RN/L  ALPHA  beta 
•2S2  25.000  .000 

.355  25.000  .000 


FIG. 28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT ‘TRANSFER  ALPHA=25 

.850  2Y/B  = .250  ' PAGE  841 


MACH 


12.100  HAW/HT= 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  set  symbol  CONPICURATION  description 
CEOGWIO)  n 0HI2/IH2I  tCAL  HST  173-100)  37  0 

(JUGWI5)  O CMI2/IH21  (CAL  HST  173-lBO)  37  0 


WITTS  L.S. 
WING  L.S. 


RN/L  ALPHA  BETA 
.2S2  25.000  .000 

.955  25.000  . 000 


RATIO  OF  LOCAL  -TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SVM80L  CONFIGURATION  DESCRIPTION  ■ RN/L  ALPHA  BETA 

CEUGWIO)  Q OHI2/IH2I  tCAL  HST  173'iOO)  37  0 WING  L -S . -262  25.000  .000 

(JUGWISI  □ 0M12/IH2I  (C*L  MSI  I73-!0a)  37  0 WING  L.S.  .955  25.000  .000 


FIG. 28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ARBITER  WING  HEAT  TRANSFER  ALPHA=25 
HACH  = 12.100  HAW/HT=  .850  2Y/B  = .500  PAGE  843 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SirrSOL  CONTIGURaTIOn  DESCRIPTiCN 


W/L  ALPHA  BETA 


(EUGWJOJ  n CKI2/IH21  (CAL  HST  J73-100  ) 37  0 WING  L.S,  .262  25.CC3  .CtX) 

CJUGVIS)  U 0HI2/IH21  (CAL  HST  I73-IOOJ  37  0 WING  L.S.  .355  25.000  .000 


FI 6. 28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB ITER  WINS  HEAT  TRANSFER  ALPHA=25 
MACH  = 12.100  HAW/HT=  .850  2Y/B  = .600  PaIgE  844 


RATIO  OF  LOCAL  -TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYMBOL  COMP  I GURAT I ON  DESCRIPTION 
CEUGKIOJ  Q 0H12/1M21  tCAL  HSI  173-100)  37  0 

WUGV15)  U OHI27IH21  (CAL.  H5T  173-100)  37  0 


WING  L.S. 
WING  L.S. 


RN/L  ALPHA  BETA 
.2G2  2S.0C0  .000 

.955  25.000  .000 


FIG. 28  EFFECT  3F  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=25 
MACH  = 12.100  HAW/HT=  .850  2Y/B  = .750  PAGE  845 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  STTBOL  CONFIGU^ATICM  DESCRIPTION  RN/L  ALPHA  BETA 

(EUGWIOT  Q OHI2/1H2I  (CAL  HST  I73-100J  37  0 WING  L.S.  .262  2S.QOO  .000 

CJUCWIS)  □ 0HI2/IH2I  (CAL  HST  173-1003  37  0 WING  L.S.  .955  25.000  .000 


FIG. 28  EFFECT  OF  REVNOLDS  NO.  ON  UNOISTURBED  ORBITER  WINS  HEAT  TRANSFER  ALPHA=25 
MACH  = 12.100  HAW/HF=  .850  2Y/B  = .950  PAGE  846 


I 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SWBOL  CONPICURATION  GESCRIPTJON 
(EUQWlO)  Q OH12/IH21  (CAL  HST  173-100  ) 37  0 

tJUGwlS)  □ 0HI2/IH2!  ( cal  HST  !73-l00)  37  0 


WIK5  L.S. 
WING  L.S. 


RN/L  ALPHA  beta 

.262  25.000  .000 

.955  25.300  .300 


FIG. 28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  aLPHA=25 


MACH  = 12.100  HAW/HT=  ,300  2Y/B  ' .250  PAGE  847 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  CONPIGURATION  DESCRIP  I ION  RN/L  ALPHA  BETA 

<£UGVtO)  Q OHI2/IH2I  (CA4.  HST  173-lCCl  37  0 WING  L. 5.  .2S2  25.000  .000 

{JUGWI5J  U 0H12/IH2I  ICAL  MST  173-1003  37  0 WlNGt.S.  .955  25.000  .000 


MACH 


12.100  HAW/HT= 


900  2Y/B 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYMBOL  C0NE!0LWT|CN  DESCRIPTION 
(EUOVIO)  Q CM!Z/I“2!  (CAL  H3T  173*100)  37  0 

tJUGVIS)  □ CMI2/1M2I  ICAL  WST  173-lOC)  37  0 


WINO  L.S. 
WING  L.S. 


RN/L  ALPHA  BETA 
.263  23.000  .000 

.355  25.000  .000 


F16.28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  0R8ITER  WING  HEAT  TRANSFER  ALPHA=25 


MACH  = 12.100  HAW/HT=  .300  2Y/B  = .500  PAGE  849 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  set  SYT^L  configuration  description  RN/L  alpha  beta 

(EUGWIO)  n 0H12/IH21  (CAL  HST  173-100)  37  0 VING  L.S.  .2S2  25.000  .000 

(JUGWIS)  □ OHI2/IH2I  (CAL  HST  I73-I00)  37  0 VINO  L.S.  .955  25.000  .000 


j nnn 


FIG. 28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=25 
MACH  = 12.100  HAW/HT=  .300  2Y/8  = .600  PAGE  850 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  Sr^aOL  CaNFtGURAnON  DESCRIPTION  rn/l  alpha  beta 

(EUOWIO)  Q 0H12/IH21  (CAL  HST  173-100)  37  0 VINOL.S.  .262  2S.OOO  ,000 

(JUGW15)  □ CHI2/IH2I  (CAL  HST  173-100)  37  0 WINGL.S.  .955  25.000  .000 


FIG. 28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=25 


MACH  = 12.100  HAW/HT=  .900  2Y/8  = .750 


PAGE  85 1 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STK80L  CONPICURAHON  DESCRIPTION 
tEUGWIO)  D CHI2/IH2I  CCAU  HST  173-100  ) 37  0 
fJUGWlS)  □ OMIP/IHZI  I CAL  HST  173-1001  37  0 


WING  L S. 
WING  L.S. 


RN/L  alpha  beta 

.2S2  25. COO  .000 

.955  25.000  . 000 


FIG. 28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=25 
= 12,100  HAW/HT=  .900  2Y/B  = .950  PAjGE  852 


MACH 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SVMBCIl  COSF  IGURATICfJ  OESCRi^TtCN 
tEUGWIOJ  Q CHliMH21  [CAL  MS T I73-100)  37  0 

CJUGW15)  □ 0M12/:h2!  tCAU  HST  [73-100)  37  0 


VINO  L.S. 
WING  L S. 


RN/L  ALPHA  beta 
.252  25.0C0  .000 

.955  25.0C0  .000 


FIG. 28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORSITER  WING  HEAT  TRANSFER  ALPHA=25 
MACH  = 12.100  HAW/HT=  1.000  2Y/B  = .250  .PAGE  853 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  Se-T  SI'^BOL  CONFIGURATION  DESCRIRTION 
CEUGWIO)  Q OHI2/IH2I  tCAL  HST  173-100)  37  0 

UUCWI5)  □ 0H12/IH21  CCAL  HST  173-100)  37  0 


WING  L.S. 
VING  L.S. 


RN/L  ALPHA  BETA 
.2S2  25.000  .000 

.955  25.000  .000 


FIG. 28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER j ALPHA=25 

MACH  = 12.100  HAW/HT=  1 .000  2Y/B  = .400  PAGE  854  . 

! 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  set  SYMBOL  CONriS-JRATICN  DESCRIPTION 
(EUGI/10!  Q CH12/H2I  (CAL  MSI  t73-100)  37  0 

(v'UGWlS)  U CH12/IW2:  (CAL  wST  173-100)  37  0 


WINS  L.S. 
WING  L.S. 


RNAL  ALPHA  SETA 
■2S2  25.000  .COO 

.955  25.000  .000 


FIG. 28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=25 
MACH  = 12.100  HAW/HT=  ■ 1.000  2Y/B  = .500  PAGE  855 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYK3CI.  CON'IGlRATiCN  CESCS:pt;ON 
tEUGWlO)  Q CH12/IH21  (CAL  HST  J73-1C0) 
(JUGVI5)  □ OHI2/IH2I  (CALMS?  I73-J(»J 


37  0 
37  0 


WINS  L.S. 
WINS  L.S. 


RN/L  ALPHA  beta 
.262  25. COO  .000 

.955  25.000  .000 


FIG. 28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  /^LPHA=25 
MACH  = 12.100  HAW/HT=  1,000  2Y/B  « .600  ' PAGE  ^ B5G 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  CC^FICUI?AT!0^(  DESCRIPMON 

tE'JGWlOl  Q CM!2/|V'2I  tCAL  HST  I73-IC03  37  0 

(JU5W1SJ  □ CHI2/1H21  (CAL  HST  173-100)  37  0 


WING  L.S. 
WING  L.S. 


RN/L  ALPHA  SETA 
.262  25.000  .000 

.955  25.000  .000 


FIG. 28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=25 
HACH  = 12.100  HAW/HT=  1.000  2Y/B  = .750  PAGE  857 


RATIO  OF  LtZM  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  symbol  configuration  OESCRIPIION 
tEOSWIO)  Q OH12/IH2I  CCAL  HST  173-100) 
(JUGV15)  □ 0H12/IH2I  (CAL  HST  173-100) 


RN/L  ALPHA  beta 

37  0 WING  L.S.  .2G2  25.000  .000 

37  0 WING  L.S.  .955  25.000  . 000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  set  symbol  CCNFiGDTiAIIO'l  OESCBIPTION  RN/L  AL?“A  BETA 

(FUGWIOJ  Q OH12/IH21  (CAL  HST  |73-!CO)  37  0 WINBL.S.  .OdS  25.000  .000 

(IU5W15)  O OHI2/IH21  C CAL  .'ST  173-100)  37  0 VINBL.S,  .230  25.000  ,000 


. FIG. 28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=25 
MACH  = 15.880  HAW/HT=  .850  2Y/B  ~ .250  PAGE  859 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SEt 
IFUCiWtO  ) 
( IUGW13  ) 


1 


FIG 
MACH  : 


svHgoL  ccNFieuRATicN  CESC»iPriON 

BOPS2/IH2I  (CAL  MST  I73-S00J  37  0 

0H12/IH2I  (CAL  HST  173-IOD3  37  0 


«ING  U.S. 
WING  U.S. 


RN/U  ALPp'a  BEtA 
• O-IS  25.QOO  ,000 

.239  2S.000  . 000 
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CHORDWISE  LOCATION  As\  FRACTION  OF  LOCAL  CHORD,  X/C 

.28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFEljl  ALPHA=25 
= 15.880  HAW/HT=  .050  2Y/B  = .400  • PAfiF  8S0 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SrMBDL  CON'-13U‘»AriON  OESCTIpTION 
(PL'C-WIO)  Q C“!Z/iH?I  CCAL  «ST  |73-)CD)  37  D 

CIUCW15)  Q O'JiZ/lMZl  (CALI'S!  I73-!D0)  37  0 


VING  L.S. 
WING  L .5. 


SN/L  AL°MA  SETA 
.0-15  JS.OOC  .COO 

.238  25.000  .000 


FI6.28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WINO  HEAT  TRANSFER  ALPHA=25 


MACH  = 15.880  HAW/HT=  .850  2Y/B  = .500  PAGE  8G1 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OAIA  SET 
(fUGVlO  J 
( tUCWlS  ) 


1 


FIG 
MACH  = 


SniaOL  COM? ICURATICN  OESCRJOTJOM 

0OM12/IH21  (CAL  HST  173-100)  37  0 

0H12/IH2I  tCAL  HST  173-100)  37  0 


PN/L  alpha  beta 
VDiG  L.S.  .045  23.0CO  .000 

WING  L.S.  .230  23.000  .000 


15.880  HAW/HT=  .850  2Y/B 


.600 


PAGE  j 8G2 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DAFA  SET  Sr,'8aL  CCNFieURATiOV  CESC'FIPTICS 
IFUGWIO)  Q CH12/IH2!  (CAL  HST  173-100) 
(lOCWlS)  '□  Oh|2/l«2!  (CAL  HST  173-100) 


37  0 
37  0 


WING  L.S. 
WING  L.S. 


RN/L  AL°H,,  gCT^ 
.OIS  25.000  .000 

.233  25.000  .000 


1 .000 


.100 


.010 


.001 


FIG. 28  EFFECT  OF  REYNOLDS  NO,  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  ALPHA=25 
MACH  = 15.880  HAW/HT=  .050  2Y/B  = .750  PAGE  863 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET 
CFUGWIO  ) 
C tUGVIS  ) 


1 


FIG 

MACH  s 


SVKBOt  COHFIGUTATtON  CESCRIPTION 

BW.12/IH21  tCAL  MSI  173-iCO)  37  U 

CH12/1H21  CCAL  hST  I73-JC0)  37  0 


ViNG  U.S. 
WING  L.S. 


W/L  ALPHA  beta 

.0<5  25.0C0  .OCO 

.238  25 .COO  .COO 


I 


RATI0  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SVM0CL  COMFICU'TATION  DESCPIP’ICN 
CFUOWIO)  Q OH12/IM21  (CAL  “S'  173-103)  37  0 

CIUGW15)  □ 0H12/IW21  (CAL  HST  I73-I00)  37  0 


rflNO  L.S. 
VINS  L.S. 


Rt'J/L  AL"“A  seta 
.0A5  25, COO  .000 

.238  25.000  .000 


FIG.  28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  ALPHA=25 
MACH  = 15.880  HAW/HT=  .900  2Y/B  = .250  ‘ PAGE  8G5  ■ 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET 
(FUGWIO) 
t IUWI5) 


1 


FIG 

MACH  = 


SYHSOl.  CONTT] curat  SON  CESCRiPnON 

SOH12/IH21  CCAl  HST  E73-SOO)  37  3 
OHI2/IH21  CCAL  MSI  t73-100T  37  3 


WINS  L .S. 
WING  L.S. 


PN/L  ALPHA  ' BETA 
.045  25.0C0  .000 

.239  25.000  .COO 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  CONPIGURATION  DESCRIPTION  RN/U  ALPHA  BETA 

tPUGwiQ)  Q CH12/IH21  (CAL  PSt  173-1003  37  0 WING  L.S.  .O-IS  25.000  .000 

CIUGW15)  □ 0MI2/IH2I  (CAL  HS'  173-1001  37  0 WING  L.S.  .238  25.000  .000 


FIG. 28  EFFECT  OF  REYNOLDS  NO;  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=25 
NACH  = 15.880  HAW/HT=  .900  2V/B  = ’ .500  PAGE  867 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  set  SrMeCL 


CfUQlOO  ) 

( lusvis  } 


a 


CCNFIGWATtCS  CESCTIPT  !cv 
OH12/1H21  £CAL  wsr  I73-IC01 
0H12/IH21  CCAU  PST  173-lCOI 


37  0 
37  Q 


PN/L  Ai.P'n*  0;TA 
ViNG  L.S,  .C45  25.000  .000 

WING  L.S.  .230  25.000  .000 


FIG. 28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  AjuPHA=25 
MACH  = J5.880  HAW/HT=  .900  2Y/B  = .BOO  PAGE  j 8S8 


RATIO  Qf-  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


WTfA,  SET  SYMBOL  COM~IGU^ATIONr  OESCRI°TION 


RN/L  alpha  beta 


CFUGWIO)  □'  0H1'Z/'|H21  (CAL  HST  !;73'100)  37  0 VING  L.S.  .045  25.000  .000 

fl,UGwI5J,  □ OH12/IH21  (CAL  HST  (73-100)  37  0 WIMGL.S,  .238  23.000  .000 


FI.G.28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  ALPHA=25 
= 115.880  HAW/HT=  .900  2Y/B  = .750  PAGE  8S9 


MA'CH: 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set 
(FuGwto: 
( IUGW15  5 


1 


FIG 
MACH  = 


STI^CL  COA’PIGIFATIDN  CESCTIPilCN 

(CAL  MST  173-iOCJ  37  0 
0H12/IH21  (CAL  HST  !73-:00)  37  0 


VIHG  L.S. 
WING  L.S. 


RN'L  AL^HA  BETA 
.045  25.CCQ  .CCQ 

.23B  25.0CO  .300 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  s»,'3Cl  CCN^lEURATtC’J  □ESCOI=>r:CN 
CEUGHIOI  Q CH2/IH21  tCAU  HST  tT3-lOO)  37  C 

t RIGW15  ) □ C‘^l2/iH2I  tCAL  HST  I73-IOO)  37  0 


ViNG  L.S. 
WING  L.S. 


°N/L  *L°HA  3£TA 
.045  25.000  ' .COO 
.238  25.030  .000 


FIG. 28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=:25 
MACH  = 15.880  HAW/HT=  1.000  2Y/B  “ .250  PAGE  871 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  CONE!  CURAT  I OTT  DESCRIPTION  RN/L  ALPHA  BETA 

tPUCWIO)  Q 0H12/IH21  (CAL  HST  173-100  ) 37  0 VIN6  L.S.  .045  25.000  .000 

(IUGWI5)  O 0HI2/IH2I  (CAL  HST  173-100)  37  0 WING  L.S.  .238  25.000  .000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


D^TA  SEf  SYf<BOL  CONFtCURATION  DESCRIPTION 


RN/t.  ALPHA  BETA 


(PUGWIO)  Q CM12/iH2l  (CAL  HST  173-100)  37  0 WINGL.S.  .OAS  25.0C0  .000 

CIUGV15)  □ CHI2/IH21  tCAi.  HST  173-iOO)  37  0 VINGL.S.  .238  25.000  .000 


FIG. 28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=25 
MACH  = 15.880  HAW/HT=  1.000  2Y/B  = .500  PAGE  873 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SVK0OL 
tFUGVlO)  Q 
(1UGW1S3  □ 


CCN«^IGURATiDV  KSCmsTtCN 
CHI2/IHJ1  (CAL  hST  ;73-i(30) 
OH12/!H21  (CAL  «ST  173-100) 


37  0 
37  0 


RN/L  ALPHA  BETA 
KINS  L.S.  .0«  2S.OOO  .OGO 

KING  L.S.  .230  25.000  . 000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OAT-A  ser  s*-“aQi-  CQv=-tcu»ATtOM  aEscsrcT'CCN 
tPUO«tO;X  Q cwt2/t‘42t  (CAL  HSr  (73-100)  37  0 

CtLGiitS)  Q C“l-2/!«2|-  CCAL  HST-  (73-100  ) 37  0 


:?M/L  AL»HA  BETA 
W(NC  L.S.  .C-tS  2S.OOO  .000 

Wt'iQ  L.S.  .230  25.000  .000 


FIG. 28  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED ^ORBITER  WING  HEAT  TRANSFER  ALPHA=25 
MACK  = 15.880  HAW/HT=  1 .000  2V/S  = .750  PAGE  875 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF  ■ 


OAT*  SET  STM30L  ' CCNriGU<?A’tON  OESCRIoiUrJ 
tPUGWlO)  Q 0H12/H21  (CAL  Msr  I73-10CJ  37  0 
CIUGWIS)  □ CHI2/tt42I  (CAL  HST  (73-100)  37  0 


WING  L.S. 
ItiNG  L.S. 


RN/l.  ALPHA  BETA 
.0.15  25  .COO  .COO 

.238  25.000  .000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SE7  SYMBOL  CCN’^IGU^ATiON  CESCR'PTICN 
CCU6VI0)  Q OH12/H2!  (CAL  HS7  I73-1C3)  37  0 

(JUGV15)  □ 0M12/IW21  (CAL  H$r  173-lCO)  37  C 


Vertical 

VERTICAL 


RN/L  Air^^A 
.262  25.CCO 
.955  25.000 


BETA 

.000 

.CCO 


nG.29  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  ALPHA=25 


.850  GAGENO=  40.000  PAGE  877 


MACH 


12.100  HAW/HT= 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  set  STMSO. 
CEUPVIOI  Q 
CJW5VI5)  □ 


COvnCURATICN  DESCRIPTION 
0H12/IH21  (CAL  HST  I73-I00) 
OH12/IH21  (CAL  HST  I73-I00) 


37  0 
37  0 


RN/L  alpha  beta 
VERTICAL  .262  25. COO  .000 

VERTICAL  .953  25. COO  ,000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT^  H/HREF 


DATA  SET  STfSOL  CONE IGUHAT ION  DESCHIPTION 


RN/L  ALPHA  SETA 


(EUSVIOJ  Q CH1?<'!"2!  CALKS'  ;73-!CO)  37  0 VERTICAL  ,262  25. POO  .COO 

(JUGV15)  U OHI2/1H2!  CAL  PST  173-100)  37  0 VE°T|CAL  .935  25.000  .COO 


FIG. 29  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  ALPHA=25 
MACH  = 12.100  HAW/HT=  1.000  GAGENO=  40.000  PAGE  879 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  SEI  Sv“90L  CCNriGURATlON  TESCPl^JItV, 
CFUGVIO)  Q CH12/IHJ1  CCAL  NST  173-IODJ  37  0 

ClUGVlSJ  □ OHI2/1H21  (CAL  hst  I73-1COJ  37  0 


RN/L 


VERTICAL 

vertical 


.O'tS 

.238 


25.CLO 

25.000 


3E<  A 


.OCC 

.000 


MACH  = 15.880  HAW/HT=  ,850  GAGENO^  40.000  PAGE  1 880 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  SV  StHSOi.  CCS^IGURATION  OESCRIPTIc-j 
(FUGVIO)  Q OH12/IH21  (CAL  «SI  173-1005  37  C 

(KJGVtS)  n 0W12/IM21  (CAL  MST  173-1(50  ) 37  0 


VERTICAL 

VERTICAL 


RN/L  ALPHA  PETA 
.0A5  25.000  . 000 

.239  25.000  . 000 


FIG. 29  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  ALPHA=25 
MACH  = 15.880  HAW/HT=  .900  GAGENO=  40.000  PAGE  88  i 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  SE’  SY“gOL  CCN'‘iGt-?A!  ICN  CESC'”®!!C‘^ 


truovio  ) 

( 1UGYI5  ) 


8 


(C*L  >'Sr  i73-lCOJ 
OHU/ii-Jl  tCAL  MS7  '73-ICOl 


3->  0 
37  0 


VERTICA'u 

VERTICAL 


mr.  flPH^  BEfA 
.C't3  75.C30  .000 

.738  25.000  .000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


SET  SYHOOL  CC!!PIGL“\TIC‘.  CESER IPT  tOU 
lEUGBll)  Q CH12/IH2I  ! CAE  HOT  I73-1C0)  370 

tJUGBIS)  □ CH12/IH2I  ('■.AL  hST  173-tOOJ  37  0 


FUSELAGE 

FUSELAGE 


RN/L  ALPHA  beta 
.75^  30.000  .000 

.363  30.000  .000 


FI  6. 30  EFFECT  OF  REYNOLDS  NO'.  ON  UNDISTURBED  ORB  I TER  BODY 

,B50  phi  = .000 


HEAT  TRANSFER  ALPHA=30 
PAGE  8B3 


MACH 


12.100  HaW/HT= 


000 


RATIO  OF  LOCAL  TO  REFERENCE  KEAT  TRANSFER  COEFFICIENT,  H/HREF 


FIG. 30  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=30 
MACH  = 12.iOO  HA,V//'HT=  .050  PHI  = 25.0C0  PAGE  884 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


SET  STH9CL  CC;.TIGu3>’:cs  OESC^i^T  !vfj 
(Evc-ei)}  □ oHi?/ih2:  [c/t.  ^■st  i"3-!oo) 

CJUG818)  u anl2''lH2l  (C'L  I-ST  I73-1COI 


R'J/L  alpha  seta 

37  0 PlSElaGE  .254  30.030  .COO 

37  0 FubELAuE  .253  30.000  .000 


FIG. 30  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  3RBITER  BODY  HEAT  TRANSFER  ALPHA=30 


MACH  = 12.100  HAW/HT=  .850  PHI  = 30-000 


PAGE  885 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  StT  SVMSai.  CCVCSCUPATIC!.-  CESCHtPTIOM 


ALPHA  BETA 


CEUG0II  I Q OHI2/IH2I  (CAL  HBT  173-100)  37  0 FUSCLAGE  .354  30.000  .000 

tJUGBte)  □ 0H12/;h2|  (CAL  HST  173-100)  37  0 FUSELAGE  .363  30.000  .000 


FIG. 30  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB ITER  BODY  HEAT  TRANSFER  ALPHA=30 
MACH  = 12.100  HAW/HT=  .800  FHI  = 180.000  PAGE  886 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  CONE IGURAT ION  OESCRtPTION 
tEUGBlM  Q CH12/IH2I  ICAL  HST  173-100)  37  0 

(JUGBIG)  □ CH12/IH2;  '.CAL  H3T  173-100)  37  0 


PUSELAGE 

fuselage 


PN/L  AL®hA  beta 
.254  30.000  .000 

.363  30,000  .000 


FIG. 30  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=»30 


.330  PHI  = .GCO  PAGE  887 


MACH 


12.100  HA^//HT  = 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYK3X  CT'lf iCU°AHCN  CESCOIOTION 
CE'«591I)  Q tC/U  VST  I73-;CS) 
(JUG9IG)  □ CHi2/:«2;  !CAL  HST  I73-:00) 


PN/L  ALP“A  BETA 

37  C E’JSELAOE  .73A  3?. "CO  .000 

37  C E'JSELAOE  .0E3  30.003  .000 


FIG.30  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA-30 
MACH  = 12.100  HA'aVHT=  .300  PHI  - 25.000  PAGE  888 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SVH90L  CONE  I CURAT  I OK  CE  SCRIPT  I OK  BN/1.  ALPHA  BETA 

(EUG31I  ) Q 0H12/IH21  ICAL  HST  173-lCQJ  37  0 RISE-LAGE  .25-1  30.000  .000 

(JUG9IS)  □ 0H!2/iH2l  (CAU  HST  173-ICOI  37  0 R'SELAGE  .953  30.000  .000 


FIS. 30  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB I TER  BODY  HEAT  TRANSFER  ALPHA=30 
HACH  = 12.100  , HAW/HTp  .900  PHI  = 30.000  PAGE  889 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


C*TA,  SET  SVM901.  CO'f'’IGU°ATlC,i  CCStn  I B T I SS 


9N/L  0ETA 


lE‘J33:i)  □ CH12/IH21  (CAL  MS r 173-ICQ)  37  Q Fl.SFLAGE  .254  3G  C2C  .COO 

tJ'JGSIG)  U CH2/SH2I  (CALMS'  (71-100)  37  0 fU'SELACE  .053  3Q.CC0  .000 


FIG. 30  EFFECT  OF  REYNOLDS  NO. 


ON  UNDISTURBED  ORB  I TER  BODY  HEAT  TRANSFER  ALPHA=30 
= 180.000  iPAGE  830 


MACH 


12.100  HAW/HT= 


300  PHI 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  STK30L  CCNPtGUPAT'CN  OESCR I PT ! RN/L  ALPPA  BET* 
(EUGBll  J Q OMJ2/'M21  (CAL  wST  173-100)  37  0 tUSELAGE  .2'5‘S  30.0CO  .COO 

(J0CB16)  □ 0H12/IH2!  tCAU  HST  173-100)  37  0 ( USELAGE  .S63  30, 000  .000 


riG.30  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT.  TRANSFER  ALPHA=30 

.000  PAGE  891 


MACH 


12.100  HAW/HT= 


1.000  PHI 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SY*13i>,  COriCU»AT!CN  CESCOIPTIC'I 
TEUCSll)  Q OH12/IM2!  (CAL  “ST  173-iOO)  37  0 

CJU08I6)  □ CH17/SH7I  (CAL  MST  ;73-IOO)  37  0 


tUSELAGE 

PUSELAGE 


RN/L  ALP«A  beta 
.25A  30.  COO  .000 

.353  30.000  .000 


1 .000 


.100 


.010 


.001 


FI6.30  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=30 
12.100  HAW/HT=  1,000  PHI  = 25.000  PAGE  892 


MACH 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET 

c Eucei t ) 
C JUC81S  ) 


1 


FI6 
MACH  = 


SVKBOl.  CONFIGURATION  DESCRIPTION 

80H12/1H7J  tCAL  NST  173-100)  37  0 

0HI2/1H21  CCAL  HST  173-100)  37  0 


FUSELAGE 

fuselage 


RN/L  ALPHA  8E  TA 

.25<  30,000  ,000 

.963  30.0UO  .000 


12.100  HAW/HT=  1.000  FHI  = 30.000  PAGE  893 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  STK80C  CON>^iGLIOAT10N  CESCRI»7tON 
(EUGBU  ) Q OHt2/iH21  (CAL  HST  173-100)  37  0 

tJUOeiE)  U 0H12/IH2!  (CAL  ^-ST  I73-ICC)  37  0 


F UEELAGE 
FUSELAGE 


PN/L  ALPHA  BETA 
,25-i  30.000  .000 

.963  30.000  .000 


FIG. 30  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANISFER  ALPHA=30 
MACH  = 12.100  HAW/HT=  1.000  PH  i = 180.000  PAGE  834 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SrMQOL  CONPIGU<TAnON  DESCRIPT  tO^J 
(PUCStI  ) Q OHI2/1M21  £CAL  Msr  I73-;00)  37  0 

( IUG81G  ) □ DH12/1H21  fCAL  HST  I73-I00)  37  0 


ruSELAGE 
' USELAGE 


RN/L  ALPHA  SETA 
.O'te  30.000  .000 

.245  30.000  .000 


FIG. 30  EFFECT'  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALP>HA=30 
MACH  = 15.880  HAW/HT=  .850  PHi  = .000  PAGE  895 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DAT^  SET  SvMgOL  C0VPIC'U<«AI1CN  OESCRIP' iO*J  RN/L  alpha  F3£IA 

tPUOSIl  J Q CH12/1H21  (CAL  HSr  173-lCJ)  37  0 PLSELAtiE  .0A6  30.000  .000 

(IJ(»16J  □ 0N!2/IH21  (CAL  US r 173-!00)  37  0 FL'3ELA(X  .245  30.000  .000 


FI  6. 30  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  BODY  HEAT  TRANSIj'ER  ALPHA=30 

F|AGE  89S 


MACH 


15.880  HAW/HT= 


850  PHi 


25.000 


RATIO  OF  LOCALTO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET 
C ruGBl I } 

( luGste ) 


I 


FI6 
MACH  = 


SYfiaOL  CONPiGURATION  3ESCR|PT!QN 

80P12/1H21  CCAL  hst  I73-IOO)  37  0 
0412/IH21  (CAU  HST  173-100)  37  0 


FUSELAGE 

FUSELAGE 


RN/L  ALPHA  BETA 
.0A6  30.000  .000 

■2<5  30.000  .000 


15.880  HAW/HT=  .850  PHI  = 30.000  PAGE  897 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


CAT*  SET  STf-BOL  CC3W  1GL«A7  ION  DESCRIPTION 
(PUG011)  Q OH!2/I«2I  (CAL  HST  173-1001  37  0 

UUGBIG  1 □ 0H12/IH2I  (CAL  HST  173-1001  37  0 


FLStLAOE 

FUSELAGE 


RN/L  ALPHA  BETA 
.0-ie  30.000  .000 

.245  30.000  .000 


FIG. 30  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=30 


MACH  = 15.880  HAW/HT= 


.850  PH[  = 180.000 


PAGE  898 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  set  SYMeOL  configuration  description 
(FUG3II)  Q OPI2/IH2I  (CAL  173-lDO)  37  0 
tIUGBIG)  □ 0HI2/IH2I  (CAL  HST  173-100  ) 37  0 


FUSELAGE 

FUSELAGE 


RN/L  ALPHA  BETA 
■OAG  30.000  .000 

.2A5  30.000  .000 


FIG:30  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=30 

MACH  = 15.880  HAW/HT=  .900  PHI  = ,000  PARE  899 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SYtlSCt  C0NF!GU®AT!0N  OcSCRPTiON  RN/L  ALPHA  BETA 

(FuCBIl  ) Q OHI2/1H2!  CCAL  hST  I73-1C0)  37  0 FUSELAGE  .0-)G  30.0CO  .000 

tlUGBlS)  □ 0H12/IM2!  CCAL  HSI  173-lCJO)  37  0 FltSELAGE  .245  30.000  .000 


FIG. 30  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  BODY  HEAT  TRANSFER  ALPHA=30 
MACH  = 15.880  HAW/HT=  .900  PHI  = 25.000  ’ PAGE  900 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  CQNf lOURATION  DESCRIPTION 
CFUGBIII  Q OM12/IH2I  (CAL  HST  173-lCO) 
(lUGBIS)  □ OHI2/IH2I  (CAL  HST  173-100) 


RN/L  ALPHA  BETA 

37  0 FUSELAGE  .O-iB  30.000  . 000 

37  0 FUSELAGE  .245  30.000  .000 


FIG. 30  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=30 
MACH  = 15.830  HAW/HT=  .900  PHI  - 30,000  FACE  901 


RATIO  OF  LOCAL  TO  RF  RENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SV.-OOL  C0NFIC'-.1T*T|3Jj  0ESC«IP''ICN 
CruGBltJ  D 0H12/IH2I  !CAu  l-S!  173-100)  37  0 

tIUOBIS)  U CM12/iP21  (CAL  “^ST  173-100)  37  0 


FU'ELAGE 

pueelage 


RN/L  ALPKA  beta 
.016  30.000  .000 

.215  20.000  .000 


FIG. 30  EFFECT  0!^  REr'NOLDS  NO.  ON  UNDISTURBED  QRBITER  BODY  HEAT  TRANSFER  ALPHA=3Q 
MACH  = 15. BSD  HAW/HT=  ,300  PH]  = 180.000  RAGE  902 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SVM80L  CCNf IGUPATICN  OESCi^lPTlCV 
IEUG811)  Q OHI2/1P2I  CCAt  W5T  173-SOO)  370 

(IUGB16)  □ CH!2/!H2!  :CAl  “ST  I73-!00)  37  0 


FUSELAGE 

FUSELAGE 


RN/L  ALPUA  3EIA 
.□■le  30.000  .000 

.245  30.000  .000 


FIG. 30  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=30 
MACH  = 15.880  HAW/HT=  1.000  PH!  = .000  PAGE  303 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


0»TA  SET  SVHOOl.  C5N'’IGU^ATtC\  CESC^^iPTION  RN/L  AL,>HA  BETA 

(EUOBU  ) Q OM12/IH21  CCL  HST  173-100)  37  0 FUSELAGE  .O'lG  30.000  .000 

t lUCBIG  ) □ OHI2/IH21  tCAu  HST  173-100  ) 37  0 FUSELAGE  ,245  30.000  .000 


FIG. 30  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  GRBITER  BODY  HEAT  TRANSFER  ALPHA=3Q 
MACH  = 15.880  HAW/HT=  1.000  PHI  = 25.000  P^GE  904 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  sct  sykbw.  configuration  description 


RN/L  ALPHA  BETA 


(PUGBll)  Q OHI2/IH21  CCAL  MSI  I73-IOQ)  37  0 FUSELAGE  ,0<!G  30.000  .000 

(lUGBlGI  U Ow|2/|w21  CCAL  HST  173-100)  37  0 FUSELAGE  .245  30.000  .000 


1 .000 


.100 


.010 


.001 


FIG. 30  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=30 
MACH  = 15.980  HAV//HT=  1.000  PHI  = 30.000  PAGE  905 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DMA  SET  C3‘;EIGU=*'iCN  CESCffiFTlON 


RN/L  AL?H‘  BETA 


(FUOBin  □ 0F't2/:H21  tCAL  HST  P:-120'J  3?  O fuselage  •0'i6  3D.CCC  ,cso 

t lUCBlS  ) □ 0Ml2/lH2i  (CAU  HST  173-IOoJ  37  0 FuSEt-AOE  .2AS  30.000  ,CCD 


FI6.30  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSI]’ER  ALPHA=30 
HACH  . = 15.880  HAW/HT=  I .000  PH)  = IBO.OOO  90G 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  CONE  i GL'PA T 1 ON  DESCRIOTiCN 

tEUGWllJ  Q 0«l2/iH2!  tCAL  HSr  173-lOOJ  37  0 

(JUGVI6J  U 0HI2/IH2I  (CAL  HSr  J73-I00J  37  0 


WING  L.S. 
WHIG  t.S, 


RN/L  ALPHA  SETA 
.2 SI  30,000  .000 

.SS3  30.000  .000 


CHORDWISE  LOCATION  AS  A FRACTION  OF  LOCAL  CHORD,  X/C 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 12.100  HAW/HT=  .850  2Y/B  = .250  PAGE  907 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OMA  SET  STHBOL  IC-U’TA' OiSERIPTION 

tEUGWll)  Q 0H12/IH2t  CCAL  MST  173-ICO)  37  0 

CJUGMJGJ  □ OH|2/tH2i  (CAL  MS?  173-100,  37  0 


WIW  L.S. 
WIW  L.S. 


RN/L  ALPHA  SET^ 
.25A  30.000  . 000 

.S63  30.000  .OCO 


FI 6. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 12.100  HAW/HT=  .850  2Y/B  = .400  * PAGE  908 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STH0OL  CONEIGURATIOV  OcSCRIPTIDN 


RN/L  ALPHA  BETA 


lEUCWll  ) Q 0H12/1H2I  tCAL  HST  173-lOD)  37  0 W!NG  L.S.  .2'jA  30.000  .COO 

CJ00WI6)  □ 0H12/IH21  (CAL  HST  173-100)  37  0 WING  L.S.  .903  30.000  .000 


MACH  = 12.100  HAW/HT=  .850  2Y/B  = .500  PAGE  909 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


0*TA  SET  SYf^tX.  COTJF|Gi;<JAriON  DESCRIPTION 
CEUewll)  Q 0«12/tH?l  (CAC  HST  173-100)  37  0 

(JDGWI6)  □ 0HI2/IH21  tCAi.  N$T  173-100)  37  0 


WING  . .S. 
WING  L.S. 


RN'L  ALPmA  SETA 
.25*1  30.000  .000 

.963  30.000  .000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 
= 12.1DD  HAW/HT=  .850  2Y/B  = .600  910 


MACH 


RATIO  OF  LOCAL  T0  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  CON>^  iGU»AY10N  DESCSIPFION 
(EUGWll)  Q CPI2/IH21  tCAL  Msr  I73-!00)  37  0 

(JUGWIG)  □ 0m2/|H21  (CAL  PST  !73-tCO)  37  0 


WING  L.S. 
WI.N3  L.S. 


RN/L  ALPHA  BETA 
.254  30.0C0  .000 

.363  30.000  .000 


FI6.31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 12.100  HAW/H.T=  .850  2Y/6  = .750  PAGE  911 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OAT\  set  SYMBOL 
(CUGWII  ) Q 
tJUGWJS)  □ 


COMY'IGL’RATIOh  CE5CPi»T!CM 
OHIJ/IH2I  rCAU  HSt  173-tOOl 
CM12/iH2!  CCAL  HST  173-100) 


WING  L.S, 
WING  L.S. 


RM/L  ALPHA 
.25^  30.000 

.963  30.000 


t .000 


SBSBBSSHBBMSsSsSSSSBSSBS8BsSsSgBS 

IiiBKBSiiiBBmSmmbmmmbiwbbbm 

HjffliiiBrJiiHHBBliWIBI 


CHORDWISE  LOCATION  AS'^A  FRACtfoN  OF  LOCAL  CHOifo.  X/C, 

FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 12.100  HAW/HT=  .850  2Y/B  = .950  PAGE  912 


RATIO.  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SVMGOL  CCNFIG'JRATiON  DESCHI‘’TION 
(EUGWll  } □'  0HI2/IH21  (CA'.  HSI  173-100)  37  0 

.UUGWIB)  □ 0HI2AIM21  (CAl  HST  173-100)  37  0 


WING  l.S. 
WING  L.S. 


W/L  ' ALPHA  BETA 
.25A  30.000  .000 

,963  30.000  .000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = ■ 12.100  HAW/HT=  ’.300-  2Y/B  = .250  PAGE  913 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STKSOt.  CDN^’IGURAI  IW'  OESCRIPTICN 
CEUGWll  J Q (XI2/IK7!  (CAL  ‘,"1  t73-!00>  37  0 

tJUGwtS>  □ 0«I2/IM21  CC*'.  173-100)  37  0 


wlKG  L .S. 
W|^5  U.S. 


PM/L  alpha  beta 
.7S4  30.000  000 

.353  30. COO  .000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 12.100  HAW/HT=  .300  2Y/B  = .400  PAGE  914 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


RN/L  ALPHA  BETA 


tEUGWlM  Q 0H12/IM21  (CAL  HST  173-iOO)  37  0 WINCt.S. 

CUUGV16}  □ OHI2/IH21  (CAL  HST  I73-1C0)  37  0 WINGL.S. 


.254  30.000  .000 

,963  30.000  .000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 12.100  HAW/HT=  .300  2Y/B  = .500  PAGE  915 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  C0NF1G'J*»AT [ON  CESCBIPTION 
CEUGWtl  ) Q CMI2/IH2I  HSr  173-100)  37  0 

(JUOWIS)  □ 0HI2/IH21  ICAL  HSJ  173-1001  37  0 


WINS  L.S. 
VIN3  L.S. 


RN/L  ALPHA  BETA 
.254  30.000  .000' 

,953  30.000  .000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 12.100  HAW/HT=  .900  ' 2Y/9  = .600  PAGE  916 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DAT/(  SET  ST.BCL  CCNT’IGL!R*T[CN  OESCRIPTICN 
(EUG¥11)  Q □H12/'!l:f2!  (CAL  ^ST  173-100)  37  0 

(JUGWIG)  u.  0Ht2/|W2!  (CAL  HST  !73-10O)  37  0 


VING  L.S. 
WtNG  L S. 


RN/L  AUOPA  PETA 
.25A  30.CC3  .OCO 

.953  30 -COO  .CCO 


FIG.  31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 12.100  HAW/HT=  .900  2Y/B  = .750  PAGE  917 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STK3CU  CON'lGU<?f''IC')  CCSCPIPTI3N 
lEUGVtt)  Q OHIJ/IHZI  (CAL  HST  173-100)  37  0 

(JUGWie)  □ 0M12/1HJ1  CCAL  «ST  173-100)  37  0 


)<1MG  L.S. 
KING  L.S. 


PN/L  ALPHA  BE7A 
.254  30.000  .000 

.953  30.000  .000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 12.100  HAW/HT=  .900  2Y/B  = .950  ^ PAGE  919 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


D^T^  set  SVMSOU  CO,iPIGURAT10N  DESCRIPTION 
(EUCWU)  ' Q OHI2/IH21  (CAL  HST  173-1001  37  0 

(JUGWIE)  □ CH12/'IH21  (CAL  HSI  I73-I001  37  0 


WING  L.S. 
WING  L.S. 


RN/L  ALPHA  beta 
.25A  30.000  .000 

.SB3  30.000  .000 


MACH  = 12.100  HAW/HT=  1.000  2Y/B  = .250  PAGE  919 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SY^®OL  CDNFtGlWATION  DESCRIPTION  ' PN/L  ALP^A  BETA 

'EUCWIi)  Q C412/IH21  tCAU  UST  I73-1CO)  37  0 WINS  L. 5.  ,25A  30.000  .COO 

(JUCV|G>  □ Q>A|2/|M21  (CAL  -1ST  173-100)  37  0 WIMGL.S.  .SB3  3S.CC0  .030 


1 .OQO 


.100 


.050 


.001 

FI6.31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 


MACH  = 12.100  HAW/HT=  1.000  2Y/B  = .400 


PAGE  . 320 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SrHBOL  CONPIC-U=A’|C"l  BESC^IPTICN 


RN/L  ALPHA  BETA 


CEUGVllI  Q OH12/IH21  (CAL  HST  173-lCO;  37  0 WINGL.S.  .25A  30. COO 

tJUGWIG}  u OH12/IH21  (CAL  HST  173-100)  37  0 WINGL.S.  .963  30.000 


.000 

.000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  GRBITER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 12.100  HAW/HT=  1.000  2Y/B  = .500  PAGE  921 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYKSa.  CON^iajRATJON  DtSCRIPTtON  BN/L  ALPHA  BETA 

CEUSWIt  ) O OHI2/IH21  (CAL  HSI  173-100)  37  0 WtNGU.E,  .254  30.000  . 000 

(JUGWIS)  □ 0HI2/IH2I  (CAL  MST  (73-100)  37  0 WING  L.S.  ,963  30.000  . 000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 12.100  HAW/HTs  1.000  2Y/B  = .BOO  PAGE  922 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYMBOL  CC5NF 1 CURAT  [OM  DESCRIPTION 

(FOGWIIJ  Q CHl?/iH2I  (CAL  HST  I7J-1Q0)  37  D 

TJUGWIS)  □ CH12/IH21  (CAL  HST  173-100  ) 37  0 


WING  L.S. 
WING  L.S. 


RN/L  ALPHA  BETA 
.25-!  30.000  .000 

.363  30.000  .000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 


MACH  = 12.100  HAW/HT=  1.000  2Y/B  = .750  ’ PAGE  923 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


OUTA  SET  SVKOCL  CONF  1GU9A’' ICM  CESCOloilCS 
tEUGWIl  ) Q OH12/tH2I  (C*L  MST  :73-I00)  37  0 

CJUGWISI  □ QHl2/tH21  (CAL  MSI  (73-100!  37(5 


WtUG  L.5. 
WtNG  L.b. 


»«/L  alpha  seta 
.254  30.000  .000 

.963  30.000  .COO 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 
•MACH  = 12.100  HAW/HT=  1.000  2Y/B  = .950  PAGE  324 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STpgOL  CCNFIG'jHATiOM  OCSCRIPT  IO^^ 
IFUGWIl  ) n OH12/IH21  (CAL  HST  '73-100) 
(IW5VI6)  □ OH12/1H21  (CAL  MSI  173-100) 


RN/L  ALPHA  eCTA 

37  0 WING  L.s.  .Oie  30.000  .000 

37  0 WING  L.3.  .245  30.000  .000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  0R81TER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  * 15.880  HAW/HT=  .850  2Y/B  = .250  PAGE  925 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  S'»,'90t.  CCNF1GU9ATION  OESCRIPTIOS  RN/L  SETA 


Fie. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 15.880  HAW/HT=  .850  2Y/B  = .400  PAGE  926 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  symbol 
tFuewii  ) Q 
(lUGWIS)  □ 


CCNPIGUPATION  CESCRIPTION 
DH12/IH21  (CAL  HS1  173-100] 
0H12/1H21  (CAL  HST  173-100) 


37  0 
37  0 


WIN(5  L.S. 
WING  L.S. 


RN/L  ALPHA  BETA 
.O-IG  30. COO  .000 

.245  30.000  .000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 15.880  HAW/HT=  .850  2Y/8  = .500  PAGE  927 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


PATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DMA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


RN/L  ALPHA  beta 


[FUGWMl  Q OH12/1H2I  tCAL  HST  173*100)  37  0 WINGL.S.  .046  30.000  .000 

( lUGWiE  > □ 0H!2>’|W2I  tC*L  HST  [73-100!  37  0 WINGL.S.  .345  30.0D0  .000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HFAT  TRANSFER  ALPHA=30 
MACH  = 15.880  HAW/HT=  .850  2Y/B  = .750  PAGE  929' 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OAT^  SET  SVMaOt  CONE I50»AT!CS  SESCOlsilC^ 


BN/E  9£TA 


C^UGWllJ  n 0H12/t»"2t  (CAE  173-1005  37  0 KIHGL.j.  .O^S  30,030  .000 

(IUCW16)  □ 0M12/1H21  (CAL  W5T  173-1005  37  0 wlNSL.S.  .245  30.000  .000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 15.880  HAW/HT=  .850  2Y/B  = .950  PAGE  930 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SV«80L  CCNE IGU9ATICN  OESCRIP’ION 
(FUSWtl)  Q OM12/IH21  ICAL  MSI  I/3-iOOJ 
( lUGWIS  ) □ CH!2/!M2t  (C'L  ^'SI  173-1003 


RN/L  AS.PMA  BETA 

37  0 VING  L , .O^S  30.300  .oco 

3"  0 ^JNGL.b.  .2^5  30,003  ,000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  0R8ITER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 15.880  HAW/HT=  .900  2Y/B  = .400  PAGE  932 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SY.SOL  CCNPIGURATION  DESCRIPTION 
(FOGWJI  ) Q OHI?/IH2l  (CAL  HSf  I73-10D)  37  0 

(lUGWJBl  □ CH12/IH21  (CAL  HST  173'IODJ  37  0 


WING  L,3. 
WING  U.3. 


"N/L  ALPHA  BETA 
.OAS  30.000  .000 

.245  30  000  .000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 


MACH  = 15.880  HAW/HT=  .900  2Y/B  = .500  PAGE  933 


RATIO  OF  LOCAL  TO  RLFLRENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  symbcl 


(FuGwn  ) 
( tuGwie ) 


8 


CONriGU<TATtCN  DESCRtPTlSN 
0H12/1H2:  (Cal  HST  173-100) 
0HIZ/IH21  {CAL  HST  173-100) 


37  0 
37  0 


KING  L.S. 
KING  L.S. 


RN/L  ALPHA  beta 
.OAS  30.000  .000 

.2AS  30.000  .000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 15.880  HAW/HT=  .900  2Y/8  = .600  PAGE  934 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


O^TA  SET  SYMBOL  CONnSURATIOM  DESCRIPTION 
tFUGWlI  ) Q OlJ|2/tM2l  [CAL  HST  173-100)  37  0 
(IUGVI6)  □ CHI2/IH2I  [CAL  HSI  173-100)  37  0 


WING  L.S. 
WING  L.S. 


rn/l  alpha  beta 

.OLS  30.000  .000 

.2-15  30.000  .000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 


MACH  = 15.880  HAW/HT=  .900  2Y/B  = .750  PAGE  935 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYH90L  CDS’FlGl.’RA’-iCfj  DESCRIPTION 

(PUGWin  Q OH12/1H2I  CCAl  MST  173-103)  37  0 WINGL.S. 

C1UGW16)  □ 0H12/IH21  CCAL  HSI  173-100)  37  0 WINGL.G. 


I ym  y^mmi  imi  ymn 

■■■■■■■■■■■■■■■Bs5sb35Bb35ssb8Sbssk 

■MNfeHi 


BSBBSBBLbhhhhhhShhhhhhhb559BSS5BSSBS 

■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■BSE 

|■gMS^BB■■■■■■|^^ 


FIG. 3 1 EFFECT  OF  REYNOLDS  NO.  ON 
MACH  = 15.880  HAW/HT=  .900  2 


g UNDISTURBED  ORB I TER  WING  HE/ 
2Y/B  = .950 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYM8IX  CONFIGURATION  DESCRIPTION 
(FUGWII)  □ OH12/IH21  tCAL  HST  173-100)  37  D 

(IU0W16)  □ 0HI2/IN2I  C CAL  HST  173-100)  37  0 


WING  L.S. 
WING  L.S. 


RN/L  ALPHA  BETA 
.046  30.000  .000 

.245  30.000  .000 


FIS. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 15,880  HAW/HT=  1.000  *’Y/B  = ' .250  PAGE  937 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  set  SYH8CL  CCN®’IGU‘?AT|CN  D£SC*>I'>T  lOS 


°N/L  A'^PHA  SETA 


CFUGVM  ) Q CM12/IH2I  (CAL  “3T  173-iCC)  37  Q wJSG  L,S,  .346  30.C30 

ClUGrflS)  □ CHI2/IH21  tCAL  «S:  i;3-i03)  37  C ^JKSL.S.  .245  30.033 


.000 

.000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 15,880  HAW/HT=  1,000  2Y/B  = .400  PAGE  938 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STASm.  CONF|GU'?ATICS  DESCRIPTION 
(FUOWll)  Q OHI2/IH21  CCAL  HST  173-IO0I  37  0 
CIOOVIS:  □ 0HI2/1H21  tCAc  HST  173-100)  37  0 


WING  L.S. 
WING  L.S. 


RN/L  ALPHA  BETA 
•CAS  30.000  .000 

.245  30.000  .000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 15.880  HAW/HT=  1.000  2Y/B  = .500  PAGE  939 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


D*TA  set  symbol  COWIGUBATICN  DSSCRiPTiOM 
tFUGVll  ) Q'  CHI?/|M21  (CAU  “St  173-SOO)  37  0 

(luoiris)  □ OH12/IH21  [CAL  MSI  173-ICO)  37  0 


WIMG  L .f  . 
WING  U,{  . 


RM/L  alpma  beta 
.OAG  30.000  .000 

.2A5  20.000  .000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 15.880  HAW/HT=  1.000  2Y/B  = .600  PAGE  940 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OA7A  SET  SYMBOL  COKTIGURATION  DESCRIPTION 
truGWII)  Q 0H12/IH2!  ICAL  »ST  I73-IOO)  37  0 

C lUGWlS  ) □ 0H12/IH2I  (CAL  HST  173-1003  37  0 


VIKG  L.S. 
UIMC  L.S. 


RN/1.  ALPHA  BETA 
.046  30.000  .000 

.245  30.000  000 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 15.880  HAW/HT=  1.000  2Y/B  = .750  PAGE  S41 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SYMSCC  CCNFIGURATICN  OESCRSPTION 
CEUGWll)  Q 0H12/IH21  tCAL  “ST  173-100)  37  0 

SIUGV16)  □ 0H12/IH21  CCAL  hST  173-100)  37  0 


WING  L.5. 
WING  L.3. 


RN/L  A'_D“A  5ETA 
.0<IS  30. 000  .000 

• P-iS  30. COO  .030 


FIG. 31  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  ALPHA=30 
MACH  = 15.880  HAW/HT=  1.000  2Y/0  = .950  PAGE  942 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  <!ET  SYMBOL  CONF I GURAT I CM  DESCRIPTION  RN/L  ALPHA  SETA 

tEUGYltl  Q OH12/IH2I  CCAL  MST  173-100)  37  0 VERTICAL  .25A  30.000  .000 

CJUGVIS)  □ 0HI2/IH2I  CCAL  HST  173-100)  37  0 VERIITAL  .963  30.000  .000 


FIG. 32  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  ALPHA=30 

PAGE  943 


MACH 


12.100  HAW/HT= 


850  GAGENO=  40.000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  STM8CL  CCN^IGLRATION  OESCBIPTKW  RN/L  ALPHA  BETA 

(EUGVttJ  Q CH12/tH21  (CAL  MS T 173-1001  37  0 VERTICAL  .254  30.000  .000 

{JUGVI6)  □ 0H12/IM21  (CAL  HSI  173-1001  37  0 VERTICAL  .9S3  30.000  .000 


FIG. 32  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  ALPHA=30 
MACH  = 12.100  HAW/HT=  .900  G.AGENO=  40.000  PAGE  9-14 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SYM8tS-  CONFIGURE  HOT  DESCRI°T1CN 
lEUSVIM  Q CH12/IH2I  CCAL  M5T  ;73-IOOJ  37  0 

(JUOVIG)  U 0H12/IH21  (CAL  HST  173-100)  37  0 


VERTICAL 

vertical 


RN/L  ALPHA  BETA 
• 2DT  33.000  .000 

.963  30.000  .000 


FIG. 32  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  ALPHA=30 
MACH  = 12.100  HAW/HTt^  1.000  GAGENO=  <10.000  PAGE  945 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


OAT^  SET  SYMeO.  CCNP  lOliPAT  tCN  DESCSIPT ICN  BN/L  AL*’HA  BETA 

(FUGVII)  Q ChI7/:m?.  (Cal  us  I 173-iOO)  37  0 YEBTICAL  .CTS  30. ecu  .000 

(tUCvIG}  □ Q«l2/iH2l  <CAL  *'ST  (73-100)  37  0 YiRTICAL  .^^5  30.300  .000 


. FIG. 32  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  ALPHA=30 
MACH  = 15.880  HAW/HT=  .850  GAGENO=  40.000  PAGE  946 


1 t , iiitil 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


FIG. 32  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  ALPHA=30 
MACH  = 15.880  HAW/HT=  .800  i',AGLNO=  '10.000  ’ PAGE  947 


RATIO  OF  LOCAL  TO  REFERENCE  HEAl  TRANSFER  COEFFICIENT,  H/HREF 


OAIA  SEf  SYK80L  CCt."E  1 GURA T I C‘,  OESCRIPTIG') 
CFUGvn  3 Q CHI3/IHJI  tCAL  HST  173-iOCJ 

UUGVtG?  □ 0412/ IHJI  ‘{CAL  l"3I  173-1003 


RAl/t  AtPMA  BETA 

37  0 • vEPTlCAt.  .0-16  3oTooO  .000 

37  0 vertical  .2A5  30.000  .000 


FIG. 32  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  ALPHA=^30 


MACH  = 15.86G  HAW/HT=  1.000  GpGEMO=  '10.000  PAGE  948 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  CC'FIGUI’aTION  OESCRIPTICN 

CEU0812)  Q 0H12/IH21  tCAL  H3T  !73-:C03  37  0 
CJU68I7)  n 0Mi2/rH21  CCAL  H5T  I73-1C30)  37  0 


FUSELAGE 

FUSELAGE 


RN/L  ALPitA  BETA 
.2S5  35.000  ,000 

.383  35.000  ,000 


LONGITUDINAL  LOCATION  AS  A FRACTION  OF  BODY  LENGTH,’  X/L 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.100  HAW/HT--=  .850  PHI  = .000  PAGE  949 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  set  STtSOl.  CCN?  ICH,=  ATtCN  DESCSiPTiCN 
(EU53I2)  D CKI2/i“2t  (CAL  “ST  I73-IOO)  37  0 

(JUCBI7)  □ CH;2/IH2t  (CAL  HST  !73-:D3)  37  0 


PlSELAC-E 

EUSELAGE 


RS/L  aloha  beta 
.2G6  3S.C30  . 000 

,283  3S.000  .000 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  0R8ITER  BODY  HEAT  TRANSFER  ALPHA=33 
MACH  = 12.100  HAW/HT=  ,850  F'Hl  = 25.000  PAGE  950 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  5TM90L  CCMF I G'JOA T 1 ON  DESCRIPTION 

(EUG312)  Q OH12/IH2I  tCAL  WST  173-100)  37  0 
(JUGB17)  □ 0HI2/IH2I  (CAL  HSI  173-100)  37  C 


fUSELAOE 

fUSELAGE 


RNAL  alpha  beta 

,2ES  35.000  . 000 

.983  35.000  . 000 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  BODY  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.100  H/AW/HT=  ,850  PHI  = 30.000  PAGE  951 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SV^^CL  CON'iGU^ATiCN  OESCPiPTItTI  ALPHA  BETA 

CEUGB12)  n OHI2/1H2I  CCALHSt  173-100)  370  PUSELACE  .263  35.000  .000 

(JUGB17)  □ OHI2/IH2I  (CAL  H$T  173-100)  37  0 FUSELAGE  .333  35.000  .000 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=35 
= 12.100  HAW/HT=  .850  PHI  = 180.000  PAGE  952 


MACH 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SeT  SVKSCl.  CONFIGURATION  DESCRIPflON 
(EUG8I2]  n BHI2/1H21  {CAL  HST  173-1001  37  0 

{JUGBI7J  □ 0HI2/IH2I  (CAL  HST  173-100)  37  0 


FUSELAGE 

=US£LAGE 


RN/L  ALPHA  BETA 
.266  35.000  .000 

.383  35.000  .000 


FI0.33  EFFECT  OF  REYNOLDS  NO..  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=3S 
= 12.100  HAW/HT=  .900  PHI  = .000  PAGE  953 


MACH 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SYt-aOU  CC>.T|GL<?Ar|CN  CESCRIPItC'J 
IEUG912)  Q CH12/1'*?I  tCA'-  hST  I73-S00) 

tJU5ei7J  □ CM12/IM2I  CCA-.  *'ST  I73-1C0) 


»H/L  ' ALOHA  BETA 

37  0 FUSELAGE  .2E6  35.000  .000 

37  0 FUSELAGE  .583  35.000  .000 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB I TER  BODY  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.100  HAW/HT=  -.900  PHI  = 25.000  PAGE  954 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  CON^’ICLRAT  ION  DESCRIPTION 
tEU5812:  Q CHt2/IH2i  CCAL  “ST  173-1003  37  0 

CJI.IG817  3 □ OHI2/IH21  (CAL  HST  173-1001  37  0 


FUSELAGE 
FUSEL  A(3E 


RN/L  ALPPA  BETA 
.266  33.000  .000 

.383  35.000  .000 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB I TER  BODY  HEAT  TRANSFER  ALPHA=33 
MACH  = 12.100  HAW/HT=  .900  PHI  = 30.000  PAGE  955 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  STKBOl.  CO'if  IGjRATtCN  p£SCR!PUCN 

{EUG312J  Q 0H)2/|H?1  (CAi.  yst  172-100)  37  0 

CJ0Cai7>  Q CWI2/1H2!  'CAL  «tT  |7-,-100)  37  0 


FUSELAGE 

FUSELAGE 


RN'L  ALPwA  beta 
.266  35. COO  .COO 

.593  35.000  .000 


LONGITUDINAL  LOCATION  AS  A FRACTION  OF  BODY  LENGTH,'  X/L 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=35 
MACH  = 12,100  HAW/HT=  .900  PHI  = 180.000  PAGE  956 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYHBOU  CONF TCUBAT ICN  DESCRIPTION 
CEUGB12)  Q 0HI2/IH21  tCAL  HST  173-lCOJ  37  0 

tJ'JGei7  3 □ 0H12/IH21  CCAL  HST  173-100)  37  0 


fuselage 

FUSELAGE 


RN/L  ALPHA  beta 
.266  35.000  .000 

.383  35.000  .000 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  BODY  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.100  HAW/HT=  1.000  PHI  = ,000  PAGE  957 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


O^TA  SET  STI-B3!.  CCN,"IGU=At|Oti  CESCRIPTtCN 


RN/L  ALP“'  BETA 


CEUC312)  D CRia/:"?!  tCAL  hST  i73-ICG)  37  0 'USELAQE 

(JUGB17J  U OHI2/IH2!  tCAL  hST  t73-)00J  37  0 RL’SELAGE 


.:ES  35.0C3  .ooc 

.983  35.000  .000 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=3^ 
MACH  = 12.100  HAW/HT=  1.000  PHI  = 25.000  PAGE  950 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SVfIBOL  CCNF ! GURA T 1 CN  DESCRIPTION  RN/L  ALPHA  BETA 

(EUGBI2  3 Q OHI2/IH2!  (CAL  HST  I73-I00)  37  0 FUSELAGE  .26S  35.000  .000 

(JOOBI7J  □ CH12/IH2I  CCAL  HST  I73-I00)  37  0 FUSELAGE  .393  35.000  .000 


I nnn 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB I TER  BODY  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.100  HAW/HT=  1.000  PHI  = 30.000  ’ PAGE  9L9  . 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SVMBOt.  CONClG‘j,?ATlot<  DESCRIPTION  RN/L  ALPHA  SETA 

CEUGB12  3 G OH12/IH2I  (CAL  HST  J73-IOO)  37  0 TUSELAGE  .256  . 35.00C  .000 

IJUGBI7)  □ (3H12/IH2!  (CAL  “ST  I73-100J  37  0 FUSELAGE  .3B3  35.000  . 000 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=35 
MACH  12.100  HAW/HT=  1.000  PHI  = 180.000  PAGE  960 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


OATA  S£T  SYMBOL  CCNPIGUWICN  CESCRIPTICN 
tFUG012)  Q OHI2/IH21  CCAL  HST  173-100)  37  0 

CIUCS17)  O OHI2/IH21  CCAL  HST  173-100)  37  0 


FUSELAGE 
- FUSELAGE 


PN/L  ALPHA  beta 
.013  35.000  .000 

,25-i  35.000  . 000 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  BODY  HEAT  TRANSFER  ALPHA=35 
MACH  = 15.880  HAW/HT=  .850  PHI  = .000  PAGE  981 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STHBOt  CONFieUftATICN  DESC'JIPTICN 
CFUGBI2)  Q 0H12/IM21  (CAL  MST  173-100)  37  0 

tlUG9l7  3 u 0HI2/IW21  (CAL  MSI  173-lCOl  37  0 


tUSELAGE 

FUSELAGE 


RN/L  ALPHA  BETA 
.043  35.000  .000 

.254  35.000  .000 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB I TER  BODY  HEAT  TRANSFER  ALPHA=35 
= 15.880  HAW/HT=  .850  PHi  = 25.000  ■ PAGE  9S2 


MACH 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYH30L  CONFIGURATION  OESCR1°T10N  RN/L  ALPHA  BETA 

(FUGB12)  Q a»\2/l^2i  [CAL  HST  173-lOQ)  37  0 PLSCLAGE  .O-SS  35.000  .000 

(1UC3I73  □ OH12/IH2I  [CAL  “FT  I73-IU0)  37  0 PlStLAGE  .254  35.000  .000 
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LONgI  TUO  INAL  LOCATION  AS  A TRACT  ION  V BODY \eNGTHt'  X/L 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  BODY  HEAT  TRANSFER  ALPHA=35 
MACH  = 15.880  HAW/HT=  .350  PHI  = 30.000  PAGE  963 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OATA  SET  SV.M901.  CONFIGURATIsn  DESCRI”TI3N 


RNa  A.RHA  beta 


(FUGBI2)  D OH12/IM21  (CAL  WV  173-100)  37  0 I'USELAGE 

(IUGB17)  □ 0M12/1N21  (CAL  HST  173-lOOJ  37  0 CuselABE 


,0-)3  33.000  .000 

.25A  35.030  .000 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB I TER  BODY  HEAT  TRANSFER  ALPHA=35 


MACH  = 15.880  HAW/HT=  .850  PHI  = 180.000  PAGE  984 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SmBOL  CONFIGURATION  DESCRIPTION  RN/L  ALPHA  BETA 

IFUGBI2I.  Q OHI2/IH21  tCAL  HST  I73-IOO)  37  0 'UBELAGE  .0-13  35.000  .000 

( IUG817  J □ 0H12/IH2I  tCAL  HST  173-100)  37  0 'USELAGE  .25-1  35.000  .000 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB I TER  BODY  HEAT  TRANSFER  ALPHA=35 
MACH  = 15.880  HAW/HT=  .900  PHi  = .000  PAGE  SS5 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OAIA  SET  STHaOt.  CONE|GU=?AriOS  DESCRI“T!3V 
tFUCB12)  Q GMI2/1H2I  (CAL  H3I  (73-lCO)  37  0 

(1UGBI7)  □ 0K12/I>'2!  (CAL  MSI  173-100)  37  0 


FUSEL A6E 
FUSI  LAGE 


RN/L  ALRma  beta 
.043  35.000  .000 

.234  35.000  .000 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=35 
MACH  = 15.880  HAW/HT=  .9D0  PHI  = 25.000  PAGE  3G6 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  STH80L  CONFIGURATION  DESCRIPTION 
(FUG812I  Q 0HI2/1H2I  (CAL  HST  173-100)  37  0 

( IUG8I7  ) □ CHI2/IH21  (CAL  HST  I73-I00)  37  0 


FUSELAGE 

Fuselage 


RN/L  ALPHA  BETA 
.0-13  33.000  .000 

.254  35.000  .000 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  BODY  HEAT  TRANSFER  ALPHA=35 
MACH  - 15.880  HAW/HT=  .900  PHi  = 30.000  PAGE  9G7 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


OAIA  SET  SVH8CL  CONS' :g-jrahon  description 


RN/L  alpha  beta 


(PUGB12I  n CHI2/IH21  ICAL  HST  173-100)  37  0 FUSELAGE  .0-(3  35.000  .000 

MUG317  ) □ OH12/IH21  ICAL  HST  173-100)  37  0 FUSELAGE  .254  35.000  .000 


LONGITUDINAL  LOCATION  AS  A FRACTION  OF  BODY  LENGTH,  X/L 

FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  IJNQISTURBEO  ORB I TER  BODY  HEAT  TRANSFER  ALPHA=35 
MACH  = 15.880  HAW/HT=  .900  PHI  = 180.000  PAGE  968 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYK80L  CONFICURATIOI^  DESCRIPTION  RN/L  ALPHA  BETA 

(Fue0l2)  Q CH12/1H21  (CAL  HST  173-100  ) 37  0 FUSELAGE  .043  35.000  .000 

CIUGBI?)  □ 0H12/IH21  (CAU  HST  173-100)  37  0 FUSELAGE  .254  35.000  .000 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=35 
MACH  = 15.880  HAW/HT=  1.000  PHI  = .000  PAGE  969 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SYKaX  CO\flGUPAr!C‘(  CESCRIPTICM  RN/L  ALPMA  KTA 

tFUG012)  Q OMI2/IH21  (CAL  HST  173*100!  37  0 FUSPLACE  .O'-, 3 35.000  .000 

UUG817  ) □ C“t2/l«2l  (CAL  MS T 173-1001  37  0 FUSELAGE  .254  35.000  .000 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=35 
MACH  = 15.880  HAW/HT=  1.000  PHI  = 25.000  PAGE  970 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYM30L 

CCNTIGURATION  DESCRIPT  I CN 

RN/L 

ALPPA 

BETA 

CFUC312)  Q 

0HJ2/IH21 

(CAL  HST 

I73-I00! 

37  0 

FUS-ELACE 

.043 

35.000 

.000 

UU5B17)  □ 

CHI2/IH21 

(CAL  WSI 

173-100) 

37  0 

FUSELAGE 

.254 

35.000 

.000 

FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  BODY  HEAT  TRANSFER  ALPHA=35 
= 15.880  HAW/HT=  1.000  PHI  = 30.000  PAGE  371 


MACH 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OAIA  SET  STS-SGL  COWICURATICS  CESCRJPTICN 
tFUGSlJ)  Q -OHIE/iHEl  (CAL  W5T  173-I00)  37  0 
(1UGS17)  □ CH12/IM2I  (CALL'S!  t73-i(30)  37  0 


FUSE '.AGE 
FUjEUAGE 


W/L  ALPHA  BETA 
.043  35.000  .000 

.254  35.000  .000 


FIG. 33  EFFECT  0F  REYNOLDS  NO. 
MACH  = 15.880  HAW/HT=  1.000 


ON  UNDISTURBED  ORB I TER  BODY  HEAT  TRANSFER  ALPHA=35 
PHI  s 180.000  PAGE  972 


180.000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DA1A  SET  SVK80L  CONi^tCURATION  DESCRIPTION 
CEUGWI2  3 Q OHI2/IH?!  CCAC  HST  173-1003  37  0 

(JW5W17  3 □ 0H12/IH21  (CAL  HST  173-tOO)  37  0 


ylN3  L.S. 
WINS  L.S. 


RN/L  ALPHA  BETA 
.2ES  35.000  .000 

.983  35.000  .000 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.100  HAW/HT=  .850  2Y/3  = .250  PAGE  973 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  symbol 
CEUGWI2)  Q 

tJUGV|7  1 Q 


COI^IGUBATION  OCSCRiPTSON 
OHI2/IH21  CCAL  I73-100) 
OM12/IM21  (CAL  hjt  173-103) 


37  0 
37  0 


VINO  L .5. 
YIN')  L.S. 


RS'L  alpha  beta 

.285  35. 030  .(303 

.SS3  35.000  .000 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.100  HAW/HT=  .850  2Y/B  = .400  PAGE  974 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYM0OJ.  configuration  DESCRIPTION 
CEUGWI2)  n OH12/IH2I  tCAL  HST  173-100  ] 37  0 
CJUGW17J  □ 0HI2/IH2!  (CAL  HST  173-100)  37  0 


VING  L.S. 
VING  L .S. 


RN/L  ALPHA  beta 
•2GG  35.000  .000 

.983  33.000  .000 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.100  HAW/HT=  .850  2Y/B  = .500  PAGE  975 


RATI0  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  set  stmscl  ccm'^iguraticn  odsc?iption 
CEXW12)  n OH12/IH21  tCAU  W3T  I73-J005  37  0 

tJUGVl?)  □ ru|2/|H2i  (CAL  hST  173-;OOJ  37  0 


WING  U ,S, 
WING  L.S. 


NN/L  AL=“*  SETA 
.2S6  35. COO  .000 

.983  35.000  .000 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.500  HAW/HT=  .850  2Y/B  = .600  PAGE  976 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYM30L  CO.NF  IGuRATION  0£SCR!P7!CV 
CEUGWtZ)  Q OH12/1H21  CCAl  HST  I73-I00  ) 37  0 

CJUGWI7]  □ 0H12/IH2I  CCAU  HST  173-100)  37  0 


WINO  L,S. 
«IN5  L.S. 


RN/L  ALPHA  beta 
.26E  35.000  .QUO 

.393  35 .000  .000 


CHORDWISE  LOCATION  AS  A FRACTION  OF  LOCAL  CHORD,  X/C 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.100  HAW/HT=  .850  2Y/B  = .750  PAGE  977 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DAT^  SET  SYKSOL  C0NPIGURAT!0‘<  OESCRIOTION 
(EUGW12I  n 0H12/tH2!  tCAL  HST  173-100)  37  0 

(.JtJGwt?)  □ 0H12/IH21  tc*L  “3T  I73-1C0!  37  0 


ViNG  ..  .5. 
wiNO  ■.  ,3. 


RN/L  ALPHA  SETA 
.266  36.000  .000 

.283  36.000  .000 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.100  HAW/HT=  .850  2Y/B  = .950  PAGE  978 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  Sr“S3L  CON'^IGURATICN  CESCRtPTION 
CEU3V12)  Q CH12/IH21  (CAL  hSI  S73-1Q0)  37  0 

(JUGVI7)  □ CH12/1H2I  (CAL  HSI  I73-1D0)  37  0 


WING  L.S. 
WING  L.S. 


RNAL  ALPHA  BETA 
.266  35.000  .000 

.993  35.000  .000 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.100  HAW/HT=  .900  2Y/B  = .250  PAGE  979 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set 
CEUGWI2 J 
t JUGW17 : 


I 


FIG 

MACH  = 


SYMBOL 

B 


CONFlOyOATIOM  resCRIPTION 
0M12/IM2I  (Cal  MST  P3-IOOJ 
chi2/;h2i  ('al  Msr  i73-ioo) 


37  0 
37  0 


IftNO  L.S. 
WiNG  L.S. 


RN/L  ALPHA  beta 
.266  35.000.  ,000 

.993  35.000  .000 


'i  ■ 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SVMSCL  CONFIGURATICN  DESCRIPTION  RN/L  ALPHA  BETA 

(EUCWI2)  Q OH12/IH2I  (CAL  HST  173-100)  37  0 WINGL.S.  .266  35.000  .000 

(JUGWI7)  □ CH12/IH21  (CAL  HST  173-100)  37  0 WINGL.S.  .983  35.000  .000 


FIG. 34  EFFECT  OF  REYNOLDS  NO,  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 


MACH 


12.100  HAW/HT= 


900  2Y/B 


.500 


PAGE  98 1 


Mill 


ICRIPTION  f»t/L  ALPHA  BETA 

173-100  ) 37  0 WING  L.S.  .2GG  35.COO  .000 

173-100)  37  0 WING  L.S.  ' ,983  35.000  .000 


. ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  ALPHA=35 
D 2Y/B  = .600  PAGE  , 982 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


OATA  SET  SVKBCL  CONFIGURATION  DESCRIPTION 
CEUGNI2)  Q CWI2/IH2I  (CAL  hST  173-100)  37  0 

CJUGtfl?)  □ CH12/IH21  (CAL  HST  173-1001  37  0 


WING  L.S. 
WING  L.S, 


RN/L  ALPHA  BETA 
.266  3S.000  .000 

.993  35.000  ,000 


FIG. 34  EFFECT 
MACH  = 12.100 


OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  ALPHA=35 
HAW/HT=  .900  2Y/B  = .750  PAGE  983 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SY,«CL  CONFIGURATION  DESCRIPTION  RN/L  AURhA  SET* 

tEUGVIZ)  □ Ct'lZ/IHZI  (CAL  HST  173-100)  37  0 VINGL.S.  .26S  35.000  .000 

UUQWI7)  □ CH12/l«21  (CAL  *'ST  ;73-!00)  37  0 NIN5L.S.  .583  33.000  ,000 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.100  HAW/HT=  .900  2Y/B  = .950  PAGE  984 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  STHBOL  CONFIGURATION  OESCRIPTION 
(EUGWI2  1 Q CHI2/IH2I  tCAL  HST  173-100) 
CJUGN17)  □ 0MI2/IH2I  CCAL  HSI  173-100) 


RN/L  ALPHA  BETA 

37  0 VING  L.S.  .266  35.000  .000 

37  0 VING  L.S.  .583  35.000  , 000 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.100  HAW/HT=  1,000  2Y/B  = .250  PAGE  385 


RATIO  OF. LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENI.  H/HREF 


data  set  symbol  CONFIGOBATION  oescriptiqh  bn/l  alpha  beta 

tEOGKI2)  D CHI2/IH2I  ICAL  HST  I73-1C0)  37  0 BING  L. 5.  .26S  35.000  .000 

JJUGWI7)  □ CHI2/IH21  COAL  HST  173-100)  37  0 WING  L.S.  ,983  35.000  .000 


FIG.  34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  ALPHA«35 
MACH  = 12.100  HAW/HT=  1.000  2Y/B  = .400  PAGE  986 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SY^-BCL  CCN'IGURATION  OESC’IPTICN 


RN/L  ALPHA  beta 


tEUCi,l2  1 Q OH12/IH2I  CCAL  HST  I73-IOO)  37  0 WINOL.S.  .268  35.000  .000 

CJUGVI7)  □ 0HI2/1H21  (CAL  HST  173-lDO;  37  0 WING  ..S.  .9S3  35.000  .000 


riG.34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.100  HAW/HT=  1.000  2Y/B  = .500  PAGE  907 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OAr^  scr  svHSOL 
(EUGVI?)  Q 
iJU3V17)  □ 


CCNf IGL'S’ATICN  aESCB!®T!ON 
0Mt2/IM21  (CAL  «ST  173-100) 
0«12/IH2!  tCAL  «ST  173-100) 


37  0 
37  O 


WIMG  L.E. 
WING  L.S. 


«N/L  alpha  beta 
•2SS  33 .CCO  .000 

.983  35.000  .000 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.100  HAW/HT-  1.000  2Y/B  = .600  PAGE  988 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


IK. 

00)  37  0 

OO)  37  0 


WING  L.S. 
WING  L.S, 


aanppBaa— Ml 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SVfflCL  CONFIGURATION  DESCRIPTION  RN/L  ALPHA  BETA 

CEUGN12)  Q CMIB/INZI  tCAL  HST  173-100)  37  0 WING  L.S.  .266  35.000  .000 

IJUGWI7)  □ 0M12/IH2I  (CAL  HSr  173-100)  37  0 WING  L.S.  .983  35.000  . 000 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDTSTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.100  HAW/HT=  1.000  2Y/B  = .950  PAGE  990 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  STf^CL 


TFUGWI2  J 
I 1UCW17  ) 


B 


CONFIGURATION  DESCRIPTION 
0K12/IH21  tCAL  HSI  173-100) 
DH12/IH21  tCAL  HST  173-100) 


37  0 
37  0 


WING  L.S. 
yiNG  L.S. 


RN/L  ALPHA  BETA 
.0<13  35.000  .000 

,254  35.000  .000 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 15,880  HAW/HT=  .850  2Y/B  = .250  ' PAGE  991 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYK80L 
{FUGWI2)  Q 
t IUCWI7  ) □ 


CONPICURATION  DESDUPriON 
C«t2/IH21  tCAL  HST  173-IOQ) 
OH12/IM21  CCAL  HST  173-tOO) 


37  0 
37  0 


WIHG  L.S, 
WING  L,S. 


RN/L  alpha  beta 
.0<13  35.000  .COO 

•25A  35.000  .000 


FIG. 34  EFFECT  OF  REYNOLOS  NO.  ON  UNDISTURBED  ORB I TER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  s 15.880  HAW/HT=  .850  2Y/B  = .400  PAGE  992 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SV,ffiOL 

CON'PIGURATION  OESCRIPTION 

RN/L 

ALPHA 

BETA 

CFUGWI2)  Q 

CHI2/IH2I 

(CAL  MST  173-100) 

37 

0 

VING  L.S. 

.0« 

35.000 

.000 

CIUGV17)  □ 

OHI2/1H2I 

(CAL  HST  173-lOC) 

37 

0 

WING  L.S. 

.25'! 

35.000 

.000 

FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 

.PAGE  993 


MACH 


15.880  HAW/HT= 


850  2Y/B 


500 


RATIO' OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  S€T  SYtSOL  CC«PIGURATi6n  OESCPIPIION 
tFUGW12)  Q OHt2/lH2:  tCAL  n‘ST  173-1003  37  0 

t IUGV17  3 □ OH12/IH21  tCAL  HST  173-100)  37  0 


WINS  L.S. 
VING  L.S. 


RN/L  ALPHA  BETA 
• O'la  35.000  .000 

.254  35.000  . 000 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 15.880  HAW/HT=  .850  2Y/B  ='  .600  PAGE  994 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  S€T  STHBCt.  CONF IGUBAT Ion  OESCRiPTION 


RN/L  ALPHA  Bf’A 


CPUGWI2)  Q OH12/IH21  (CAL  HSI  173-100)  37  0 WING  L S.  .043  35.000  .0^0 

IIUGWI7)  U DHI2/IH21  (CAL  HST  173-100)  37  0 WINGLS.  .254  35.000  .1300 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 15.880  HAW/HT=  .850  2Y/B  = .750  PAGE  995 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


data  set  SYK30L  CONFIGITJATION  DESCR1P71CS 


W/L  alpha  seta 


(PUGW12)  Q CHI2/IH21  CCAL  HST  i73-!031  37  0 VINOL.S.  .M3  33.000  . 030 

( I0GW17  ) □ CH12/1H2I  (CAL  HST  B73-100J  3T0  WINGL.S.  .234  35.000  .000 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 15.880  HAW/HT=  .850  2Y/B  = .950  PAGE  996 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  symbol  configuration  description 

CFOOWI2)  Q OH12/IH2I  [CAL  HST  173-iOOJ  37  0 WINSL.S. 

CIU6W17)  □ OHI2/IH21  [CAL  HST  I73-I00)  37  0 WINSL.S. 


RN/L  ALPHA  BETA 
.043  35.000  .000 

.254  35.000  .000 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 
HACH  = 15.880  HAW/HT=  ,900  2Y/B  = .250  PAGE  937 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  ST“-BOL  CO'.'TIGU^JATrCS  DESCBi=T!CN 
(FUGI1I23  Q S“!2/:,-21  (CAl.  “S'  I73-1C3)  37  0 

( IUGV17  ) □ O'!?/:,-?!  (C“.  Aisr  S73-100J  37  0 


WING  L S. 
Wise-  L s. 


"S/L  ».=n»  9EIA 
.0-13  35,000  .000 

.254  35,000  .000 


CH0RDWI5E  LOCATION  AS  A FRACTION  OF  LOCAL  CHORD.  X/C 

FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 15.880  HAW/HT=  .900  2Y/B  = .400  PAGE  998 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  STH80L  CONFICURATICN  DESCRIPTION 
(FUGW12}  Q CHI2/IH2I  (CAL  HST  I73-1C0J  37  0 

CiUGWI7J  □ 0H12/IH21  (CAL  HST  173-1003  37  0 


WING  L S. 
WING  L.5. 


RN/L  ALPHA  BETA 
.043  35.000  .000 

.254  35.000  .000 


FIG, 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 15.880  HAW/HT=  .900  ■ 2Y/B  = .500  PAGE  999 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SVM3C!.  CESC=;»TiC'l 

C (€••_  ‘•jT  J73-100)  37  0 

UUGWI7)  □ 0*^1?/Ih2l  tC^L  W3*  '73-i03J  37  0 


WINS  L.S. 
VING  L S. 


R^^/'L  ALPW^  BET^ 
.O'!  3 35.  oca  .030 

.254  35  000  .000 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 15.880  HAW/HT=  .900  2Y/B  = .GDO  PAGE  1000 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYMBOL  COWIGURATICN  0£SCITI'=TI0N 
tPUGV12)  Q CH12/IH21  CCAL  HST  173-100)  37  0 

[IUGVI7)  □ 0HI2/1H21  CCAL  HST  I73-10C)  37  0 


WING  L.S. 
WING  L.S. 


RN/U  ALPHA  beta 
.043  35,000  .000 

,254  35.000  .000 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 15.880  HAW/HT=  .900  2Y/B  .750  PAGE  1001 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


OATA  SET  SYMBOL  CC',='!GU°»*iC‘-l  :OS  0E’A 

{'1--GM12)  □ C,-12/!“2I  ;Ca:  HS'  i'3-iCC3  3"  2 <!S3  1-.5.  .013  35  CC3  .COO 

(I06WI7)  □ C«12/I,-2I  tC'C  ‘-S'  :73-10Q)  37  0 WiNSl-.S.  .254  35. COO  .COO 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  0RBITER  WING  HEAT  TRANSFER  ALPHA=35 


.950  page  1002 


MACH 


15.880  HAW/HT= 


900  2Y/B 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  CCNFIGUBATION  DESCRSPTjOM  RN/L  ALPHA  BETA 

fPL«3WI2)  n 0HI2/IH21  CCAt.  HST  173-100)  37  0 WINOL.S.  .0<)3  33.000  .000 

( IUGW17  ) □ 0HI2/IH2I  CCAL  HST  I73-100)  37  0 XINGL.S.  .254  35.000  .000 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 

PAGE  1003 


MACH 


15.880  HAW/HT= 


1 .OnO  2Y/B  - 


.250 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


‘ o^ta  scr 
(*^UGv;2)  Q 
t lUGWP  ) U 


CCV=‘5C*U^A7(CN  CCSC^?1»7J0>4 
C^!2/l^2J  TC^«-  ^3T  173-lOOJ  37  0 
CC*L  ws-  ;73-lCC)  37  3 


V]NG  L .5. 
k ! NG  L - ; . 


.043 


StTA 


jC'.CCC 
■5^  .nco 


,CCO 

r.r»n 


FIG.  34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORB  I TER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 15.880  HAW/HT=  1.000  2Y/B  = .400  PAGE  1004 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  STH80L  CDNFtGURATICN  DESCRIPTION 
CFUGWI2)  Q C“I2/IH21  tCAL  KST  I73-IC0)  37  0 

CIUCW17)  □ Ch:2/1H2I  tCAL  HST  173-IODJ  37  0 


WING  L.S. 
WING  L.S. 


RN/U  ALPHA  BETA 
.043  35.000  .000 

.234  35.000  .000 


CHORDWISE  LOCATION  AS  A FRACTION  OF  LOCAL  CHORD,  X/C 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 
MACH  = 15.880  HAW/HT=  1.000  2Y/B  = .500  PAGE  1005 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


OM*  S£T  SY.'SCl.  CCN=IGJ.!AI1C.'<  D£SC=:Pr:ON 
tPUG^12!  Q 0V<12/IM2!  tCAL  [73-100!  37  3 

C IUCW17  ! □ 3“12/f.'21  tCAl.  hS!  :73-lC0)  37  0 


wi'^s  u.<;. 

YtMC  L.'i. 


9N/L  *'.0“A  BkYA 
'.043  ■>5.'';q  ,0C0 

,254  35. COO  .000 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  0RBITER  WING  HEAT  TRANSFER  ALPHA  = 35 
MACH  = 15.880  HAW/HT=  1 .000  2Y/B  = .600  PAGE  1006 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


DATA  SET  SYH80L  COMPIGURATICN  DESCPIPItOV 
CFUGW12)  Q OH12/IH21  CCAL  HST  173-1001  37  0 

Cluewi?)  0H12/IH21  tCAL  HST  173-100)  37  0 


WINS  L.S. 
WING  L.S, 


HN/L  ALPHA  BETA 
.043  35.OG0  .000 

.254  35.000  ,000 


FIG. 34  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  WING  HEAT  TRANSFER  ALPHA=35 
= 15.880  HAW/HT=  1.000  2Y/B  = .750  PAGE  1007 


MACH 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


SET 
( fL'GVIi’  ! 
: 1UGW17  ] 


1 


FIG 

MACH  = 


S''^3CL  cc:.- ■ CESC9P='13V 

8C“!2/1‘-7;  'CAE  ,-3:  173- ICC! 
Ct*12/>2!  CC‘C  “3T  !73-!00) 


37  0 
37  C 


v!«G  L.S. 
il.-iG  L.S. 


ALPu*  E£IA 
.0^3  35  030  .COO 

.254  J5.000  .000 


15.880  HAW/Hr=  1.000  2Y/8  = .350  PAGE  1008 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  S'fHBOL 
CEUGVI2)  n 
TJUGV17J  □ 


CON’FIGUPATIO>^  CESERIPTION 
0'-l2/iH2!  (CAL  H^T  173-100’ 
0H12/IHJ1  (CAL  HST  173-100) 


37  0 
37  0 


/ 


VERTICAL 

vehticau 


RN/L  ALPHA  BETA 

,2Ee  35.000  ,000 

.983  35,000  .000 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.100  HAW/HT=  .850  GAGENO=  40.000  PAGE  1009 


RAT  10  QF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  'H/HREF 


DATA  SET  SYt-eCL 
(EU0VI2J  C 
tJUGV\7>  u 


CcVjGuo^TICN'  DfSCRlPTION 
0“J2/|H2S  1-3’  :73“1CD) 

<C‘-  "S’  173-JOC: 


37  0 
37  C 


\ERTICAL 

VEPKCA'. 


PH/L  A1.PMA  D£TA 
,2G6  3S.OCO  .COO 

,583  35,000  .COO 


RIG. 35  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.100  HAW/m=  .000  DaGlMH^  40.000  PAGE  lOlO 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


data  set  SYK0CI1.  CC.S'FIGU'?Af ICN  ^CCC^iPTICN 


RM/'.  A'^PHA  BETA 


IEUGVI2J  Q C«IZ/1VZ!  CC*'.  PST  IT3-'00  ) 37  0 VERTICAL  .ZE6  35.000  .000 

TJUGV17)  □ C“t2/IP21  (CAL  “S’  |73-;0C>  37  0 VEOfiCAL  .983  35. COO  .COO 


FIG, 35  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  ALPHA=35 
MACH  = 12.100  HAW/HT=  I .000  GAGEtiO=  40.000  PAGE  1011 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT.  H/HREF 


CAiA  SET  cciricj^Arici  c-s:=:°t;sn 


pv/L  beta 


TPUGVI2)  Q C5"t2/;H2I  <C*E  US’  I73-JC0)  37  0 VEPTICAL  ,C43  35. COO  .000 

(IUCVI7)  □ C“1Z/|H2I  (CAL  HST  173-100!  37  0 vEFTICAL  .234  33,000  .030 


FIG. 33  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  ALPHA=35 
MACH  = 15.880  HAW/HT=  .850  GAG£NO=  -10. 000  PAGE  1012 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CFUGVI2)  Q 0HI2/IH21  CCAL  HST  173-100  ) 37  0 

CIUGYI7)  O 0H12/1H21  tCAL  HST  173-100)  37  0 


VERTICAL 

VERTICAL 


RN/L  ALPHA  BETA 
.0<I3  35,000  .000 

.254  35.000  .000 


FIG. 35  EFFECT  OF  REYNOLDS- NO.  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  ALPHA=35 
NACH  = 15.880  HAV/HT=  .300  GAGEMO=  40.000  PAGE  1013 


RATIO  OF  LOCAL  TO  REFERENCE  HEAT  TRANSFER  COEFFICIENT,  H/HREF 


DATA  SSiT  SVM30L  CONFIGURATION  DESCRIPTION 
tFUGVI2  3 Q 0H12/IH2I  {CAL  HST  I73-I003  37  0 
(IUGV17  3 □ 0HI2/IH2I  (CAL  HST  173-1003  37  0 


VERTICAL 

VERTICAL 


RN/L  ALPHA  BETA 
.043  3S.OOO  .000 

,254  35.000  .000 


FIS. 35  EFFECT  OF  REYNOLDS  NO.  ON  UNDISTURBED  ORBITER  TAIL  HEAT  TRANSFER  ALPHA-35 


1.000  GAGENO=  <10.000  PAGE  1014 


MACH 


15.880  HAW/HT^ 


